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January 6, 1894: 

The annual election for Officers and Couiapilors was held 
this afternoon between the hours of 2 and 5 p.m. The result 
was submitted to the Society at the evening meeting by the 
officers of the election. 



Stated Meeting^ January 5, 189^, 

President, Mr. Fralky, in the Chair. 

Prof. W. H. Appleton, a lately elected member, was pre- 
sented and took his seat. 

Correspondence was submitted as follows : 

A circular was received from the Nederlaudsche Maat- 
schappij ter bevordering van Nijverheid, Harlem, offering a 
prize for 189:1. 

Accessions to the Library were reported from the Austra- 
lasian Association for the Advancement of Science, Sydney ; 
Institut Egyplien, Cairo, Egypt ; Anthropological Society, 
Tokyo, Japan; Friesch. Genootschap van Ges/^hied, etc., Leu- 
warden ; Soci(5t<S R. de Geographic, Antwerp, Belgium ; Society 
Hongroise de Gdographie, Budapest ; Siebenbiirgische Verein 
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fiir NaturwiFsensoliarten, Ilermanstadt, Transylvania ; Physio- 
logische GcsellFchaft, Messrs. R. Friedliinder und Soho, Berlin, 
Prussia; Terein fiir Erdkunde, K. Siiclis. Alterthums-Verein, 
Dresden, Saxony ; K. Leopoldinisch-CaroliDische Deutsche 
Akademie dcr Nal urforscher, Ilalle a. S., Prussia; Deut«jbe 
Seewarte, Hamburg, Germnnj ; K. Sachs. Gesellschaft der 
Wissenchaften, Leipzig; K. B. Akademie der Wissenschaften, 
Munich, Bavaria ; Society of Arts, Royal Astronomical So- 
ciety, Editors of Nature^ Royal Society, Meteorological So- 
ciety, Prof. Joseph Prestwich, London, Eng.; Literary and 
Philosophical Society, New Castleapon-Tyne, Eng.; Geolog- 
ical Survey of Canada, Ottawa ; Bureau of Statistics of Labor, 
Athenajiim, The family of the late John Pickering, Boston, 
Mass.; Harvard College, Mr. A. McFarland Davis, Cambridge, 
Mass.; American Antiquarian Society, Worcester, Mass.; The 
Travelers Insurance Company, Hartford, Coon.; Editor of the 
Archteological ila-jazine, Meriden, Conn.; Yale University, 
Editors of American Journal^of Science, New Haven, Conn.; 
American Institute of Electrical Engineers, Mathematical So- 
ciety, Meleorological Observatory, Editor of the Popular 
Science Monthly, Prof. J. A, Allen, New York, N. Y.; Free 
Public Library, Jersey City, N. J.; Geological Survey of New 
Jersey, Trenton; American Chemical Society, Ea.ston, Pa.; 
Editors of the Mtdlcal News, College of Pharmacy, University 
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The following deaths were announced : 

George de Benneville Keim, Philadelphia, December 18, 
1893, aet. H4. 

Dr. Charles M. Cresson, Philadelphia, December 27, 1893, 
aet. 66. 

Dr. Dionys Stuer, Vienna, October 9, 1893. 

The President having been authorized to appoint suitable 
persons to prepare the usual obituary notices, subsequently ap- 
pointed Dr. Daniel G. Brinton for Mr. Keim. 

The officers of the election held this afternoon pursuant to 
the laws of the Society reported the following members had 
been elected as Officers and Council of the Society for the en- 
suing year.: 

President. 
Frederick Fraley. 

Vice-Presidents. 
E. Otis Kendall, W. S. W. Ruschenberger, J. P. Lesley. 

Secretaries. 

George F. Barker, Daniel G. Brinton, Henry Phillips, Jr., 

George H. Horn. 

Curators. 
Patterson DuBois, J. Cheston Morris, R. Meade Bache. 

Treasurer. 
J. Sergeant Price. 

Councilors for Three Years. 

William P. Tatham, George R. Morehouse, Samuel Wagner, 

William C. Cattell. 
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Councilor for Two Years, in place of Thomas H. Dudley, 
deceased. 

Henry Hartahorne. 



Mr. Henry Phillips, Jr., was renominated for Librarian, and 
the nominations were closed. 

Dr. Daniel G. Brinton read a paper on " NagualiBm." 

Mr. Lyman read a paper on "The Age of the Newark 
Brownstone." 

Dr. Cope presented a communication on the fishes of Rio 
Grande do Sul. 

Pending nominations No3. 1268, 1269, 1270, 1271, 1272, 
127S, 127-1 were read. 

The report of the Finance Committee was presented and 
the appropriations for the year were passed. 

The Michaux Committee presented the following report and 
resolution, which were adopted: 

The Micbnux Committee of the American Pbiloeopliica] Soclotj' re- 
spectrull; reporia, thnt at a meeting held on December 14. 1803, a leller 
nag r<:cetVFd from Dr. J. T. Rotliruck cndoslng list of llie lime and sub- 
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ated out of the income of the Micbaux Fund for the expenses of the Fif- 
teenth Course of the Michaux Forestry Lectures by Prof. J. T. Rolhrock." 

By order of the Committee, 

J. Sergeant Price, Secretary. 

The Librarian reported that Dr. Elliott Coues had returned 
personally all the Lewis and Clarke manuscripts borrowed by 
him ; that the same were correct in number and condition; 
that Dr. Coues had arranged them in a most excellent and 
careful manner, so as to facilitate all future reference ; in fact, 
that they were in much better condition than when loaned by 
the Society. 

The Treasurer was authorized to receive from the city of 
Philadelphia the sum of $3000 due January 1, 189-i, and to 
sign proper quittances therefor. 

And the Society was adjourned by the President. 



Age of the Newark Brownstone. 

By Benj. Smith Lyman, 

(Read before tlu American Philoiophical Society, January 5, 1894,) 

There seems to be reasonable ground for doubt whether the rock beds 
of the Newark, N. J., brown building stone quarries belong even to the 
Mesozoic, as they have generally been thought to. In spite of the un- 
favorable character of the sandstone for preserving fossils, it has yielded 
a number of specimens, and the identification of at least two species has 
been attempted. In the New Jersey State Oeological Report for 1879, p. 26, 
the late deeply lamented State Geologist, Prof Cook, speaks of certain 
fossils at the closely adjacent Belleville quarries, evidently in the same 
sandy beds, as follows, citing the unexcelled authority of Lesquereux : 

"At the Belleville quarries thin seams of coal and impressions of the 
stems and branches of plants are not uncommon. A fragment of the 
stem of a plant with surface markings like the Lepidodendron was found, 
and is now the property of Mr. David Hitchcock, of Orange. It is a very 
plainly marked, flattened stem, eight inches long, four and one-haif 
inches wide, and one and one half inches thick. Photographs of this 
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were taken and seat to Prof. L. Lesquereuz, of Columbus, Ohio, 
returns the folloning answer : 

" ' The photographs are sufflcient, it not for specific determinalion, at 
least for positive reference of the specioiens to Lepldodendron. Even I 
should say that the specimena represeot L. aeltheimianum PresI as dls- 
tioctlj Bs a speciSc represenUtion can be made upon a decorticated trunk 
of Lepidodendron. L. wtUheiminnum Is a leading species of the old red 
•andsiooe found here, as In Europe, from the subcarboniferous measures 
down to the Devonian, nhlle until now we do not have snj remains of 
Lepidodcndron of any kind from the up|>er coal measures (Permo-car- 
bonlfcrous), or from higher up than Iho Pillshurg coal. 

" ' L. teett/ieimianam is recorded only once from the true cnal measures ; 
this by EichwaKl, from the Carboniferous aandslone of Russia. But 
European authors, among others Oocppcrt, doubt the identity of the Rus- 
■ian species with L. teeltheimiaiium, wliichls moreover extremely variable, 
and has been described already under about thirty different names.' 

"Another fragmeot [Prof. Cook adds] baa since been obtained from 
the same quarries by Dr. Skinner, of Belleville, and is now in our possea- 
slon. It la seven inches long, five and one-half inches wide, and one and 
one-halt inches thick, and is as plainly marked as the flrat- Other and 
smaller specimens somewhat like the above have also I>een found in the 
quarries in Newark. If these fossils are sufficient to determine the geo- 
logical age of Ihese beds, they put it in the upper Carboniferous, at least, 
which la lower than has heretofore been claimed for it. A larger and 
more complete colleciioa of such fossils must be made if possible. 

"Vegetable ImpreasionB are found in large numbers at the quarries of 
Mr. Smith Clark, of Miltord, but moat of them are fragmentary and in- 
distinct. Those which can be seen plainly enough for identification resem- 
ble the Kqulsetum and some conilurous plants. Tliey are evidently much 
newer than llie fossils al Newark and Belleville." 
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clear indications. Prof. William M. Fontaine may have been guided by 
equally clear indications, but his cxprei^sed argument does not seem per- 
fectly sound when he says of a "New Red " fossil described and figured 
by Emmons as a Lepidodendron, and without pointing out what else it 
is: ** These impressions are, of course, not those of Lepidodendron, as 
this plant does not exist in the Mesozoic." That would decidedly seem 
to be begging the question as to the age of the fossil. Newberry appears 
also to have been possibly influenced by the same assumption. 

In has, in fact, been generally, but perhaps too superficially, assumed 
from the predominance mainly of a red color, and the absence of notable 
unconformities in the beds of the so-called New Red, and the lack of 
numerous convenient fossil indications, that the beds all belonged to one 
formation of no wide paleontologlcal range, and consequently of no very 
great thickness. Now that our Pennsylvania investigations prove be- 
yond a doubt that the total thickness is at least some twenty-seven thou- 
sand feet, the presumption is rather that the beds should be of very diverse 
geological age ; and even it should not seem surprising if the lower ones, 
including the Newark brownstone, should prove to be of Paleozoic age. 

Lesquereux's very positive, unhesitating recognition of the Lepidoden- 
dron would of itself make it highly probable that the brownstone was at 
least as old as the Carboniferous ; and somewhat confirmatory wholly in- 
dependent fossil evidence has been found in Pennsylvania. Several years 
ago Mr. S. E. Paschal), of Doylestown, pointed out to Prof. Henry Car- 
vill Lewis certain calamite fossils that had been fouud by Mr. John S. 
Ash half a dozen miles easterly from Doylestown, just north of ihe old 
Paleozoic island, so to speak, and whhin the limits of the supposed Meso- 
zoic, and now known to be a couple of thousand feet geologically below 
the brownstone beds. Lewis thought the calamite might be of Permian 
age. With much search Mr. Ash succeeded in finding a specimen that 
contained two joints with the whole internode, some twelve or fifteen 
inches long, and some eight inches or more broad, and it was sent to Les- 
quereux for identification. Other afiairs through the short remainder of 
his busy life prevented Lesqucreux from communicating any result of his 
examination, and the specimen has not yet been recovered. But Mr. 
Paschall has a less perfect fragment ten inches long, indicating a calamite 
of at least six inches in breadth, with a single joint at two inches from 
one end. He says there are other better specimens at the Academy of 
Natural Sciences. 

The only two recorded fossils, both plants, that have been supposed to 
be identified beyond doubt, from the Newark quarries, are the Dioonites 
longifoUui And Clathropteris platypfiylla, mentioned by Newberry in his 
Monograph xiv, of the U. S. Oeological Survey, on "The Fossil Fishes 
and Fossil Plants of the Triassic Rocks," etc., 1888. pp. 92 and 94. Fon- 
taine speaks of the Dioonitea lonjifoliuB among the North Carolina fossils, 
U. S. Oeological Survey, Monograph vi, 1883, p. Ill, judging merely by a 
description and figure of Emmons', as probably nearly allied to Zamiiei 
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proximui from t)ie HajmRlial group of India (Jurassic) ; and in describing 
the ClalhrapterU platypliyWi from ibe Virginia coal menaures (probably 
corresponding in age to tlio Owynedd and Pliienixvilie shales, and de- 
cidedly later than l]ie Newark beds) points out (p. 56) several differ- 
ences between it and tlie European Jurassic plan), with vbick, on the 
whole, he lliinks it sliould he associated. Newberry (Monograph il», p. 
91) says that fragments of the ClnthrojiUrii platyphylla have been ob- 
ttined, lliough only rarely, from the beds of Newark ; hut the one he 
figures is from Milford, N. J., that ia, some nine thousand feet above the 
Newark beds, 

Newberry mentions (p. 80) also an imperfect Newark fossil that, " in 
reviewing ttie literature of the Triassic flora " (an expression tbat seems 
to show Ills inclination to assume a priori that the Newark beds were 
necessarily Mesosjoic), he found to resemble the EquUetum meriani; but 
he candidly adds : "Until the fructification of these Equiseloid plants 
shall be found which will permit a belter comparison with those ol older 
and later formations, It is a useless expenditure of lime to discuss the 
question whether they are species of Calamite* which have survived from 
the Curbonlferous age. are true EqaUeia, or are species of an extinct 
genus of that family." 

Newberry further speaks of a fossil tree trunk tound frequently in the 
sandstone quarries uf Niiwark, resembling Ltpidodtndron, adding In re- 
gard 10 the Idea of its being one : "Thisisa manifest error. LepidodtHdron 
did not pass from the Carboniferous to the Mesozoic age." Evidently he 
took it in advance for granled tliat the beds of Newark could not be older 
than MesoEoic. It is not uclikcly these very foesils are of the species so 
readily identified by Lesqueroui with the Lepidodendrnn. Newberry 
thinks they are probably a Palittya; and Fontaine mcntinns Piiti»t!/a 
indifa, a plant of the Rtijniahal group, as occurring in North Cnrolina. 

Apparently no other fossils have been recorded i 
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1890-91). Their description of the rock-beds shows a good deal of resem- 
blance to those of Newark. Fletcher, in his last report, gives several 
detailed sections of Permian rocks up to five thousand and eight thousand 
feet in tiiickness. (t seems hardly probable that no traces of so vast a 
formation should be found in the eastern United States near either the 
Mesozoic or Paleozoic rocks wiih which it is so intimately associated in 
Nova Scotia and Prince Edward Island. 

It would seem, then, that the Mesozoic age of the beds of Newark is 
not so thoroughly certain but that it might be worth while for paleontolo- 
gists to reexamine with renewed care the indications of the fossils that 
really bear on the point. For undoubtedly the very scanty and imperfect 
testimony of the fossils already known ; the apparent bias, on the one 
hand, in favor of comparing tliem only with Mesozoic forms that are ex- 
tremely remote at best ; on the other hand, the less biased partial identi- 
fication of some Newark fossils with Paleozoic ones under conditions at 
least equally favorable as regards skill and material ; the great thickness 
of measures below the comparatively well-identified Rbffitic or Triassic 
horizon of the Gwynedd and PhoBiiixville shales, the same probably as 
the Richmond and North Carolina coal-bearing beds ; and the possibility, 
to say the least, that some of the red beds conformably at the top of the 
Carboniferous rocks of southwestern Pennsylvania and of West Virginia, 
as well as some of the Permian or Carboniferous beds of eastern Canada, 
may be of identical age with the Newark beds ; all these circumstances 
make it seem not altogether improbable that the Newark brownstone is 
older than the Mesozoic. 



Further on the Age of the Newark Brownstone. 
By Benjamin Smith Lyman, 

{Read before the American Philosophical Society , January 19, IS94.) 

An additional reason for doubting the Mesozoic as;e of the Newark 
brownstone mny be found in the remarks of Newberry on his fossil plant 
Dendrophycus triansicus, found at Portland, Conn., in sandstone of pos- 
sibly the same age as the Newark brownstone. He quotes (Monograph 
xiv, p. 82) Lesquereux's description of Dendrophycus Desori, found in the 
Pennsylvania No. XI, or Umbral shales ; and adds : *• I have copied this 
description nearly entire because it is almost literally applicable to a plant 
represented on PI. xxi of this memoir and obtained from the sandstones 
of Portland, Conn. When we consider the vast interval of time between 
the deposition of the Umbral shale of Pennsylvania and that of the 
Rhsetic sandstone of Connecticut, one the base of the Carboniferous sys- 

PKOC. AMEB. PHIL08. SOC. XXXItl. 144. B. PRIMTfiD FRB. 13, 1804. 
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teiii and tbe other Ihe gummit of the Tritts. it cannot fall to be regarded 
aa inlereatiog and surprising that the reaemblaace Bliould be ao complete. 
But for the a priori Improbability ibat a species of seaweed aliould be so 
loog'liTed I ahoutd liardi; feel Juaiifled \a giving even a new spcciSc 
name to the Triaasic specimena. Poasibrj a comparison of more material 
would show diSerences not now perceptible, but ibe pcculinr mode of 
growth Had the deCaita of structure seem to be essealiallj the same. Id 
the Portland sandslonea, as In the Umbral sliales, the fronds of Dbndro- 
phfcus are enrol led la masBea tlial suggest cabbage heads of largo aizu aud 
rather loose texture, while Ihe mode of subdivision and the character oF 
the final ramifications of the fronds are so like that, with tlie similarity of 
tlie enclosing rock, tbe specimens from the two localities and horizons 
are almost andlBiinguishable." 

It aeems clear that the Portland Den-lrophyciu, if viewed without prej. 
udlce, would, like the Belleville and Newark Ltpidodendroa, atrougly 
indicate the Paleozoic age of Ihe brownstone. 

It is not yet cerlain, however, whether Ihe Portland sandstone and the 
Newark brownstone are of the same age ; for the Purlland beds are near 
the caaiern edge of the so called Mesozoic rocks or Couaeciicut that have 
generally easterly dips, ao that tbe lieda have someUmes beeu taken lo be 
near tbe top of tbe column, while the Newark beds are no doubt towards 
tbe bottom of tbe ao-called Mesozoic of New Jersey. Still the geological 
structure in Connecticut hag not been so thoroughly worked out as to 
make that position of the Portland beds perfectly sure. Fcrclval's map 
would seem rather lo indicate that they are on the eastern side of a basin ; 
and Dana (Am. Jour. SeL, 1H91, Vol. xlil. p. 441} says tbe sandBtone at 
Portland la nearly horizontal, and occasionally the dip ia weeierly. It 
seems, then, not impntiBible that aome of the lower, more ancient beds 
have here come to the surface. It is not yet known, uither, huw great 
may bo the total thickness of the Connecticut Mesozoic, so-called ; nor to 
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Nagualism, A Study in Native American Folk-lore and 

History. 

By Daniel G, Brinton, M,D, 
(Read be/ore the American Philosophical Society^ Jan'^y 5 j 1894*) 

Contents. 

1. The words Nagual, Nagualium, NagualUt, 2. The Earliest Refer- 
ence to Nugualism. 8. The Naualli of the Aztecs ; their Classes and 
Pretended Powers. 4. The Sacred Intoxicants ; the Peyotl. the Ololiuh- 
qui, the Teopatli, the Tax Tfa, etc. 5. Clairvoyance and Telepathy dur- 
ing Intoxication. G. The Naualli of Modern Mexico. 7. The Tonal 
and the Tonalpouhque ; the Genethliac System of the Nahuas. 8. The 
Aztec Sodality of "blaster Magicians." 9. The Personal Guardian 
Spirit. 

10. Folk-lore of the Mixe Indians. 11. Astrological Divination or 
the Zapotecs. 12. Similar Arts of the Mixtecs. 13. Nagualism in Chi- 
apas, as Described by Bishop Nunez de la Vega. 14. Nagualism 
Among the Quiches, Cakchiquels and Pokonchis of Guatemala. 15. 
The Metamorphoses of Gukumatz. IG. Modern Witchcraft in Yucatan 
and Central America ; the Zahoris and Padrinos. 

17. Fundamental Principles of Nagualism, Hatred of the Whites and of 
Christianity. 18. Its Organization and Extent ; its Priesthood. 19. lis 
Influence in the Native Revolts against the Spanish Power. 20. Ex- 
alted Position of Woman in Nagualism. 21. This a Survival from An- 
cient Times. 22. A Native Joan of Arc. 23. Modern Queens ot 
Nagualism. 

24. The Cave-temples and the Cave-gods ; Oztoteotl, Tepeyollotl, 
Votan, etc. 25. The Sacred Numbers, 3 and 7. 26. Fire Worship of 
the Nagualists. 27. Fire Rights Connected with the Pulque. 28. Fire 
Ceremonies of the Modern Mayas. 29. Secret Significance of Fire 
Worship. 30. The Chalchiuites, or Sacred Green Stones. 31. The 
Sacred Tree and the Tree of Life. 32. The Cross and its Symbolic 
Meaning. 33. The Lascivious Rites of the Nagualists. 34. Their Re- 
lation to the Symbols of the Serpent and the Phallus. 

35. Confusion of Christian and Native Religious Ideas ; Prayers of 
Nagual Priests. Their Symbolic Language 36. The Inquisition and 
Nagualism. 37. Etymology of the Word Nagual. 38. The Root Na in 
the Maya, Zapotec and Nahuatl Languages. 39. The Doctrine of Ani- 
Dial Transformation in the Old World. 40. The Doctrine of Personal 
Spirite in the Old World. 41. Scientific Explanations of Nagual Magio 
42. Conclusion. 
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1. The words, a nagiial, nagualtsm, a nagualisl, have been 
current in English prose for more than seventy years; they are 
found (hiring that time in a variety of books published in Eng- 
land and the Uiiited States,* yet are not to be discovered in 
any dictionary of the English language; nor has Nayualism a 
place in any of the nnmerons encyclopaedias or " Conversation 
Lexicons," in English, French, German or Spanish. 

This is not owing to its lack of importance, since for two 
hundred years past, as I shall show, it has been recognized as a 
cult, no less powerful than mysterious, which united raany and 
diverse tribes of Mexico and Central America into organized 
opposition against the government and the religion which had 
been introduced from Europe; whose membei's had acquired 
and were bound together by strange faculties and an occult 
learning, which placed them on a par with the famed thnumatur- 
gists and theodidacts of the Old World; and which preserved 
even into our own days the thoughts and forms of a long sup- 
pressed ritual. 

In several previous publications I have referred briefly to this 
secret sodality and its aims,f and now believe it worth while to 
collect my scattered notes and present all that I have found of 
value about the origin, aims and significance of this Elciisinian 
Mystery of America. I shall trace its geographical exten- 
sion and endeavor to discover what its secret influence really 
was and is. 



I!f. The earliest description I find of its particular rites is that 
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and there appealed to the streams, rocks and trees around him, and weep- 
ing, implored for himself the favors they had conferred on his ancestors. 
He then sacrificed a dog or a fowl, and drew blood from his tongue, or 
his ears, or other parts of his body, and turned to sleep. Either in his 
dreams or half awake, he would see some one of those animals or birds 
above mentioned, who would say to him, ' On such a day go hunting and 
the first animal or bird you see will be my form, and I shall remain your 
companion and iVayuaZ for all time.' Thus their friendship became so 
close that when one died so did the other ; and without such a Nagual the 
natives believe no one can become rich or powerful."* 

This province of Cerquin appears to have been peopled by a 
tribe which belonged to the great Mayan stock, akin to those 
which occupied most of the area of what is now Yucatan, Tabasco, 
Chiapas and Guatemala.f I shall say something later about the 
legendary enchantress whom their traditions recalled as the 
teacher of their ancestors and the founder of their nation. 
What I would now call attention to is the fact that in none of 
the dialects of the specifically Mexican or Aztecan stock of lan- 
guages do we find the word nagual in the sense in which it is 
employed in the above extract, and this is strong evidence that 
the origin of Nagualism is not to be sought in that stock. 

3« We do find, however, in the Nahuatl language, which is 
the proper name of the Aztecan, a number of derivatives from 
the same root, na^ among them this very word, Nahuatl^ all of 
them contaiiung the idea " to know," or " knowledge." The 
early missionaries to New Spain often speak of the naualli 
(plural, nana/ii^ai/in), masters of mystic knowledge, dealers in 
the black art, wizards or sorcerers. They were not always evil- 
minded persons, though they seem to have been generally 
feared. The earliest source of information about them is 
Father Sahagun, who, in his invaluable History, has the follow- 
ing paragraph : 

"The naualli, or magician, is he who frightens men and sucks the 
blood of children during the night. He is well skilled in the practice of 
this trade, he knows all the arts of sorcery (natuillotl) and employs them 
with cunning and ability ; but for the benefit of men only, not for their 

• niitOTia de las Indiaa Occidentnlest Dec. iv, Lib. vlil, cap. 4. 

t More especially it is the territory of the Chorti dialect, spoken to this day in the 
Tlcinlty of the famous ancient city of Copan, Honduras. Cerquin lies in the mountains 
nearly due east of this celebrated site. On the Chorti, see Stoll, Zar Etknographie der Be- 
pubtik Quattmala, pp. 106-9. 
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It is evident on examining the later works of the Roman 
clergy in Mexico that the Church did not look with any such 
lenient eye on the poaaibly harmless, or even beneflcial, exercise 
of these magical devices. We find a further explanation of 
what they were, preserved in a work of instruction to confessors, 
published by Father Juan Bautiata, at Mexico, in the year 1600. 

"There are uiagicinns who cnll themselves tsciuhtliaque.^ and alsu by 
the lerru-naTM/iuatiin, who conjare the clouds when (here la danger of 
hail, (o ihat the crops may not be Injured. They c lu alao make a stick 
look like a. serpent, a mat like acenli|>ede, apiece nf stone llkeii scorploD, 
and limilHr decepiioii». Others (it these iMnaAuaKin will transforai lliem- 
«et res to all appearances (scgun laspareocin), inloaliger, a dog ora weasel. 
Others again will take the form or an owl, a cock, or a weasel ; and when 
one is preparing to aoize them, they will appear now as a cock, now as an 
owl, and agikln as a weasel. These call IherDselvea TUinnkualtia."X 

There is an evident attempt in thia aomewhat confused state- 
ment to distinguish between an actual transformation, and one 
which only appears such to the observer. 

In another work of similar character, published at Mexico a 
few years later, the " Road to Heaven," of Father Nicolas de 
Leon, we find a series of questions which a confessor should 
put to any of bis flock suspected of these necromantic 
practices. They reveal to us quite clearly what these occult 

|.rHrtiti..ll..'IN ^\-r<' bolivv.-^l M. ilo. Till' l.;.--:^:.'.. [V;ifl- :i^ r.Mlon'd. 
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4. This interesting passage lets in considerable light on the 
claims and practices of the nagualists. Not the least important 
item is that of their use of the intoxicant, joeyo^Z, a decoction of 
which it appears played a prominent part in their ceremonies. 
This is the native Nahuatl name of a certain plant, having a 
white, tuberous root, which is the part employed. It is men- 
tioned as " pellote " or " peyote " in the Farmacopea Mexicana 
as a popular remedy, but its botanical name is not added.' Ac- 
cording to Paso y Troncoso, it is one of the Compositae, a 
species of the genus Cacalia* It is referred to in several pas- 
sages by Father Sahagun, who says that it grows in southern 
Mexico, and that the Aztecs derived their knowledge of it from 
the older " Chichimecs." It was used as an intoxicant. 

"Those who eat or drink of this peyotl see visions, which are some- 
times frightful and sometimes ludicrous. The intoxication it ctiuses lasts 
several days. The Chichimecs believed that it gave them courage in time 
of danger and diminished the pangs of hunger and thirst."! 

Its use was continued until a late date, and very probably has 
not yet died out. Its composition and method of preparation 
are given in a list of beverages prohibited by the Spanish author- 
ities in the year 1784, as follows : 

** Peyote : Made from a species of vinagrilla, about the size of a billiard 
ball, which grows in dry and sterile soil. The natives chew it, and throw 
it into a wooden mortar, where it is left to ferment, some leaves of tobacco 
being added to give it pungency. They consume it in this form, some- 
times with slices of peyote itself, in their most solemn festivities, although 
it dulls the Intellect and induces gloomy and hurtful visions (sombms 
muy funestas).":t 

The peyotl was not the only herb piized as a means of casting 
the soul into the condition of hypostatic union with divinity. 
We have abundant evidence that long after the conquest the 
seeds of the plant called in Nahuatl the ololiuhqui were in high 

♦ Paso y Troncoso, in Anales del Mateo Naciondl de Mtxico, Tom. iii, p. IW. 

t Sahagun, Historia de Xtieva Fspaila, Lib. x, cap. 29, and Lib. xi, cap. 7. Ilernandez has 
the foUowing on the mysterious properties of this plant: " Illud ferunt de hac radice 
mirabile (si modo fides sit vulgatissimsD inter eos rei hal)endae), devorantes illam quo<lli- 
bet praesagire praedicereque ; velut an sequenti die ho'stes sint impetum in eos facturi? 
Anne illos felicia maneant tempora? Quis supellectilem, ant oliud qiiidpiam furio sub- 
ripraerit? Et ad huuc moduni alia, qnibns ('hichimecie hiijusmo<li nicdicainine cogno- 
■cendis." Franciscos Hemandus, Historia PUmtarum Sovie IJispanix, Tom. iii, p. 71 
(Ed., Madrid, 1790). 

} DlccionarSo Univendl, Appeudice, Tom. I, p. 360 (Mexico, 1856). 
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esteem for this purpose. In the Confessionary of Father Bar- 
tholomd de Alva the priest is supposed to inquire and learn as 
follows : 

•' Qtttitioa. Hast thou loved Gcd above all thingsT Hast iliou lovod 
an; created thing, adorlDg it, looking upoo it as Gi>d, and worsiiiplng it 1 

" Aniieer. I liave loved Ood with all my lieart ; but somelimes I have 
believed iti dt^anis, aod also I have believed in tbe eacrcd berbs. tbe 
peyotl, and Ihe ololiuhqax ; and in otber sucb thiogg {onicneitoeac in temictli, 
in xiuhtziiitli, inpeyotl, in oloUuhqai, yhaan in oecequitlnmanlU)."* 

The seeds of the oloHuhqvi appear to have been employed 
extemaliy. They were the efficient element in tbe mysterious 
unguent known as " the divine remedy " {/eopatli), about which 
we find some information in the works of Father Augustin de 
Vetancurt, who lived in Mexico in the middle of the seventeenth 
century. He writes : 

"Tbe pagno priests made use of an ointment composed of insects, such 
as spiders, scorpions, centipedes aod the like, whicb lUe neopiiyles In the 
temples prepared. Tiiey burned tliese insects in a basin, collected the 
ashen, and rubbed it up witb green tobacco leaves, living worms and in- 
sects, and tbe powdered seeds of a plant called olvliuh^ui, wlilcb bas the 
power of Inducing visions, and the effect of which is to destroy the reason- 
ing powers. Under llie influence of this ointment, they conversed wIlU 
the Devil, and be with them, practicing his deceptions upon tliem. Tiiey 
also believed that it protected them, so ihey had no fear of going into tbe 
woods at night. 

iploved by them as a remedy In varirmg diseases, and 
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Of the two plants mentioned, the ololiuhqui and ih^ peyotl, 
the former was considered the more potent in spiritual virtues. 
*' They hold it in as much veneration as if it were God," says 
a theologian of the seventeenth century.* One who partook 
of these herbs was called payni (from the verb pay, to take 
medicine); and more especially tlachixquiy& Seer, referring to 
the mystic " second sight," hence a diviner or prophet (from the 
verb tlachia, to see). 

Tobacco also held a prominent, though less important, place 
in these rites. It was employed in two forms, the one the dried 
leaf, picietly which for sacred uses must be broken and rubbed 
up either seven or nine times ; and the green leaf mixed with 
lime, hence called tenextlecietl (from tenextli, lime). 

Allied in effect to these is an intoxicant in use in southern 
Mexico and Yucatan, prepared from the bark of a tree called by 
the Ma^'as haahche. The whites speak of the drink as pitarilla. 
It is quite popular among the natives, and they still attribute to 
it a sacred character, calling it yax ha^ the first water, the primal 
fluid. They say that it was the first liquid created by God, and 
when He returned to His heavenly home He left this beverage 
and its production in charge of the gods of the rains, the four 
Pah-Ahtuns.f 

5, Intoxication of some kind was an essential part of many 
of these secret rites. It was regarded as a method of throwing 
the individual out of himself and into relation with the supernal 
powers. What the old historian. Father Joseph de Acosta, tells 
us about the clairvo^'ants and telepaths of the aborigines might 
well stand for a description of tlieir modern representatives : 

"Some of these sorcerers take any shape they choose, and fly through 
the air i^ilh wonderful rapidity and lor long distances. They will lell 
what is taking place in remote localities long before the news could pos- 
sibly arrive. The Spaniards have known them to report mutinies, bat- 
tles, revolts and deaths, occurriug two hundied or three hundred leagues 
distant, oo the very day they took place, or the day after. 

• Dr. Jacinto de la Senia, M'lnun! dc }fin s'ton <le TwHoh pnra d Coiummiento dc ^tif J<hd- 
atrial y Extirpacion dc EUns, p. 163. This iuieresling work was composed about the mid- 
dle of the seventeenth century by a lU-ctor of the University ol Mexico, but wu.x tirst 
printed at Madrid, in 18ir2, from tlie MS. furnished by Dr. N. l.eon, under the editur>hip 
of the Marquis de la Fuensanta del Valle. 

t MSS. of the Licentiate Zetina, and Jn/onm- of Father Baeza in Rtgistro YurutccOt 
Tom. 1. 

PROC. AMBR. PHILOS. 80C. XXXIII. 144. C. PRINTED FEB. 13, 1894. 
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the soTcerera, usually old nomen, shut themeelves 
tliemnelTes to the degree of loBiog Ibeir reaeon. 
ready lo reply to questions."* 



BrintoDj 

"To practice 
in a liouse, and 
The next day tbey 

Plnnts possessing similar powers to excite vivid visions and 
distort the imagination, and, therefore, employed in the magical 
rites, were the thiuimeezque, in Micboacan, and the chacuaco, in 
lower California. f 

6- In spite of all effort, the variouB classes of wonder-workers 
continued to thrive in Mexico. We find in a book of sermons 
published by the Jesuit Father, Ignacio de Paredes, in the 
Nahuatl language, in 1757, that he strenuously warns his hearers 
against invoking, consulting, or calling upon " the devilish 
spell-binders, the nagualists, and those who conjure with 
smoke."! 

They have not j'et lost their power ; we have evidence enough 
that many children of a larger growth in that lund still listen with 
respect to the recitals of the mysterious faculties attributed to 
the nanahuallin. An observant German traveler, Carlos von 
Oagern, informs us that tliey are widely believed to be able to 
cause sicknesses and other ills, which must be counteracted by 
appropriate exorcisms, among which the reading aloud certain 
passages of the Bible is deemed to be one of the most potent. § 

The learned historian, Orozco y Berra, speaks of the powers 
attributed at the present day to the nahiial in Mexico among the 
lower classes, in these words : 
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be sure that the person against whom the conjuration is practiced will 
feel pain in the part where the thorn is inserted. There still exist among 
them the medicinemen, who treat the sick by means of strange contor- 
tions, call upon the spirits, pronounce magical incantations, blow upon 
the part where the pain is, and draw forth from the patient thorns, worms, 
or pieces of stone. They know how to prepare drinks which will bring 
on sickness, and if the patients are cured by others the convalescents are 
particular to throw something of their own away, as a lock of hair, or a 
part of their clothing. Those who possess the evil eye can, by merely 
looking at children, deprive them of beauty and health, and even cause 
their death."* 

7. As I have said, nowhere in the records of purely Mexican, 
that is, Aztecan, Nagualism do we find the word nagual cm\i\oyed 
in the sense given in the passage quoted from Ilerrera, that is 
as a personal guardian spirit or tutelary genius. These tribes 
had, indeed, a belief in some such protecting power, and held that 
it was connected with the day on which each person is born. They 
called it the tonalli of a person, a word translated to mean that 
which is peculiar to him, which makes his individuality, his self. 
The radical from which it is derived is tonay to warm, or to be 
warm, from which are also derived (onatiuh, the sun. Tonality 
which in composition loses its last syllable, is likewise the word 
for heat, summer, soul, spirit and day, and also for the share or 
portion which belongs to one. Thus, to-tonal is spirit or soul in 
general ; no4onal^ my spirit ; no-tonal in ipan no-tlacat, " the 
sign under which I was born," i.e., the astrological day-sign. 
From this came the verb tonalpoa, to count or estimate the signs, 
that is, to cast the horoscope of a person ; and lonalpouhque^ the 
diviners whose business it was to practice this art.f 

These tonalpouhque are referred to at length by Father Saha- 
gun.J He distinguishes them from the naualli, though it is clear 
that they corresponded in functions to the nagualistic priests of 
the southern tribes. From the number and name of the day of 

• UMoria Antigua de Mexico, Tom. ii, p. 25. Francisco IHmentel, In hia thoughtful work, 
Mtmoria sabre Uu Caiitaa que han originado la Situacion Actual de la Raza Indigena de 
ir<ir£ro (Mexico, 1861), recognizes how almost impossible it is to extirpate their faith in 
Ihi9 nagualism. " Conservan los agueros y supersticioues de la aniigUedad, siendo cosa 
dc fe para ellos, los nahuales,*' etc., p. 200, and comp. p. 145. 

t On these terms consult the extensive Dictionnairc dc la Lauguc Nahuatl, by R^mi 
Simeon, published at Paris, 1887. It is not impossible that tona is itself a compound root, 
including the monosyllabic radical tia, which is at the basis of nagual. 

X Sabagim, HUtoria de NatDa Eitpafuif Lib. iv, paulm, and Lib. z, cap. 0. 
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birth they forecast the destiny of the child, (ind stated the power 
or Bpiritusl influence which should govern its career. 

The (ona/ was by no means an indefeasible possession. It was 
a sort of independent mascolle. So long as it remained with a 
person he enjoyed health and prosperity; but it could depart, 
go astray, become lost; and then sickness and misfortune 
arrived. This is signified in the KahuatI language by the verba 
lonalcavallia, to check, stop or suspend the tonal, hence, to 
shock or frighten one; und tonal itlacoa, to hurt or injure the 
tonal, hence, to cast a Biwll on one, to bewitch 'him. 

This explains the real purpose of the conjuring and incanta- 
tions which were aarried on by the native doctor when visiting 
the sick. It was to recall the tonal, to force or persuade it to 
return ; and, therefore, the ceremony bore tho name " the resti- 
tution of the tonal," and was more than any other deeply im- 
bued with the superstitions of Nagualism. The chief officiant 
was called the ie(ona//ioni, "he who concerns himself with the 
tonal." On a later page I shall give the formula recited on such 
an occasion. 



8. There is some v^ue mention in the Aztec records of a 
eemi-priestly order, who bore the name naualleleuctin, which 
may be translated " master magicians." They were also known 
as /PoZ/ntiVce," sacred companions in arms." As was the case 
with most classes of the leteuutin, or nobles, entrance to the 
order was by a severe and prolonged ceremony of initiation. 
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rod or wand eraploj'ed by the magi in conjuration.* So also 
Naualac^ the " wizard water," an artificial lake not far from the 
city of Mexico, surrounded by ruined temples, described by M. 
Charnay.f 

9. The belief in a personal guardian spirit was one of the 
fundamental doctrines of Nagualism ; but this belief by no 
means connotes the full import of the term (as Mr. H. II. Ban- 
croft has erroneously stated). The calendar system of Mexico 
and Central America, which I have shown to be substantially 
the same throughout many diverse linguistic 8tocks,Jhad as one 
of its main objects, astrological divination. By consulting it the 
appropriate nagual was discovered and assigned, and this was cer- 
tainly a prominent feature in the native cult and has never been 
abandoned. 

In Mexico to-day, in addition to his special personal guardian, 
the native will often choose another for a limited time or for a 
particular purpose, and this is quite consistent with the form of 
Christianity he has been taught. For instance, as we are in- 
formed by an observant traveler, at New Year or at corn- 
planting the head of a family will go to the parish church and 
among the various saints there displayed will select one as his 
guardian for the year. He will address to him his prayers for 
rain and sunshine, for an abundant harvest, health and pros- 
perity, and will not neglect to back these supplications by lib- 
eral gifts. If times are good and harvests ample the Santo is 
rewarded with still more gifts, and his aid is sought for another 
term ; but if luck has been bad the Indian repairs to the church 
at the end of the j'ear, bestows on his holy patron a sound curs- 
ing, calls him all the bad names he can think of, and has nothing 
more to do with him.§ 

10. A Mexican writer, Andres Iglesias, who enjoyed more 
than common opportunities to study these practices as they 
exist in the present generation, describes tiiem as he saw them 
in the village of Soteapan, a remote hamlet in the State of Vera 
Cruz, the population of which speak the Mixe language. This 

• AnaUt de Caauhtitlan, p. 31. The translator renders It " palo brujo." 
t Lu Aaciennes Vilfes du Nouufaa Monde, pp. HG-14S, figured on p. 150. On lis signifi- 
cance compare Hamy, Decades Amcricajue, pp. 74-81. 
X The Native Calendar of Ceidral America and Mexico (Philadelphia, 1883). 
2 Eduard MUhleupfordt, Mexico, Bil. i, s. 255. 
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is not related to ttie Nahiiatl tongue, but the terms of their 
magical rites are drawn from Nahuatl words, showing their 
origin. Every person at birth has assigned to bim both a good 
and a bad genius, the former aiming at his welfare, the latter at 
his injury. The good genius is Icnown by the Nahuatl term 
tonale, and it is represented in the first bird or animal of any 
kind which is seen in or near the house immediately after the 
birth of the infant. 

The most powerful person in the village Is the high priest of 
the native cult. One who died about 1850 was called "the 
Thunderbolt," and whenever he walked abroad he was preceded 
by a group of chosen disciples, called by the Nahuatl name 
tlaloqties, speakers or attorneys.* His successor, known as " the 
Greater Thunder," did not maintain this state, but nevertheless 
claimed to he able to control the seasons and to send or to miii- 
gate destructive storms — claims which, sad to say, brought him 
to the stocks, but did not interfere with the regular payment of 
tribute to him by the villagers. He was also a medicine man 
and master of ceremonies in certain "scandalous orgies, where 
immodesty shows herself without a veil." 

IL. Turning to the neighboring province of Oaxaca and its 
inhabitants, we are instructed on the astrological use of the cal- 
endar of the Zapotecs by Father Juan de Cordova, whose Arte 
of their language was published at Mexico in 1578. From what 
he says its principal, if not its only purpose, was astrological. 
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later ceremony, although the latter has* been asserted by some 
writers ; who, however, seem to have applied without certain 
knowledge the rites of the Nahuas and other surrounding tribes 
to the Zapotecs.* 

Next in importance to the assigning of names, according to 
Father Cordova, was the employment of the calendar in decid- 
ing the propriety of marriages. As the recognized object of 
marriage was to have sons, the couple appealed to the profes- 
sional augur to decide this question before the marriage was 
fixed. He selected as many beans as was the sum of the num- 
bers of the two proponents' names, and, counting them by twos, 
if one remained over, it meant a son ; then counting by threes 
any remainder also meant sons ; by fours the remainder meant 
either sons or daughters ; and by five and six the same ; and 
if there was no remainder by any of these five divisors the 
marriage would result in no sons and was prohibited. 

It is obvious that this method of fortune-telling was most 
auspicious for the lovers ; for I doubt if there is any combina- 
tion of two numbers below fourteen which is divisible by two, 
three, four, five and six without remainder in any one instance.")* 

The Zapotecs were one of those nations who voluntarily sub- 
mitted themselves to the Spaniards, npt out of love for the 
Europeans, but through hatred of the Aztecs, who had con- 
quered them in the preceding century. Their king, Coyopy, 
and his subjects accepted Christianitj'. and were generally bap- 
tized ; but it was the merest formality, and years afterwards 
Coyopy was detected secretly conducting the heathen ritual of 
his ancestors with all due pomp. He was arrested, sent to the 
city of Mexico, deprived of his power and wealth, and soon 
died ; it is charitably supposed, from natural causes. There is 
no question but that he left successors to the office of pontifex 
maximus, and that they continued the native religious cere- 
monies. 

13. The sparse notices we have of the astrology of the Mix- 
tecs, neighbors and some think relatives of the Zapotecs, reveal 

• For instance, J. B. Carriedo, in his Estudios Hisioncos del Estado Oaxnqualo (Oaxaoa, 
1M9), p. 15, says the nahualtwas a ceremony performed by the native priest, in which the 
infant was bled from a vein behind the ear, assigned a nann\ that of a certain day, and 
a guardian angel or tona. These words are piire Nahiiatl, and Carriedo, who does not 
give his authority, probably had none which referred these rites to the Zapotecs. 

t Juan de Cordova, Arte en Lengua Zapoteca, pp. 16, 202, 203, 213, 216. 
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closely Bimilar rites. The name of their king, who opposed 
Hotitezuma the First some sixty years before the arrival of 
Cortez, proves that they made use of the same or a similar cal- 
endar in bestowing persoaal appellations. It is givcti as Tres 
Micos, Three Monkeys, 

Unfortunately, so far as I know, there has not been pulilinhed, 
aod perhaps there does not exist, an authentic copy of the Mix- 
tec calendar. It was nevertheless reduced to writing in the 
native tongue after the conquest, and a copy of it was seen by 
the historian Burgoa in the Mixtec town of Yanliuitlan.* Each 
day was named from a tree, n plant or an animal, and from them 
the individual received his names, as Four Lions, Five Roses, 
etc. (examples given hy Ilerrera). This latter writer adds that 
the name was assigned by the priests when the child was seven 
years old (as among the Tzentals), part of the rite being to con- 
duct it to the temple and bore its ears. lie refers also to their 
auguries relating to marringe.f These appear to have been dif- 
ferent from among the Zapotecs. It was necessary that the 
youth should have a name bearing a higher number than that of 
the maiden, and also " that they should be related;" probably 
this applied only to certain formal marriages of the rulers which 
were obliged to be within the same gens. 



detail to the rites and supersti- 
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Clones Dioecesanas del Obispado de Chiappa,^^ comprising discus- 
sions of the articles of religion and a series of pastoral letters. 
The subject of Nagualism is referred to in many passages, and 
the ninth Pastoral Letter is devoted to it. As this book is one 
of extreme rarity, I shall make rather lengthy extracts from it, 
taking the liberty of condensing the scholastic prolixity' of the 
author, and omitting his professional admonitions to the wicked. 

He begins his references to it in several passages of his Intro- 
duction or Preambulo/in which he makes some interesting state- 
ments as to the use to which the natives put their newly-acquired 
knowledge of writing, while at the same time they had evidently 
not forgotten the ancient method of recording ideas invented by 
their ancestors. 

The Bishop writes : 

"The Indians of New Spain retain all the errors of their lime of heath- 
enism preserved in certain writings in their own languages, explaining 
by abbreviated characters and by figures painted in a secret cypher * the 
places, provinces and names of their early rulers, the animals, stars and 
elements which they worshiped, the cerem<;nies and sacrifices which 
they observed, and the years, months and days by which they predicted 
the fortunes of children at birth, and assign them that which they call 
the Naguals. These writings arc known as Repertories or Calendars, 
and they are also used to discover articles lost or stolen, and to effect 
cures of diseases. Some have a wheel painted in them, like that of Pyth- 
agoras, described by the Venenible Bede ; others portray a lake sur- 
rounded by the Naguals in the form of various animals. Some of the 
Nagualist Masters claim as their patron and ruler Cuchulchan, and they 
possessed a certain formula of prayer to him, written in the Popoluca 
tongue (which was called Baha in their time of heathenism), and which 
has been translated into Mexican. f 

" Those who are selected to become the masters of these arts are taught 
from early childhood how to draw and paint these characters, and are 
obliged to learn by heart the formulas, and the names ot the ancient 
Nagualists. and whatever else is included in these written documents, 
many of which we have held in our hands, and have heard them ex- 
plained by such masters whom we had imprisoned for their guilt, and 
who bad afterwards become converted and acknowledged their sins."^ 

• So I understand the phrase, " figiiras pintadas con zifrns cnigmaticas." 

f Pirpofura was a terra applied to various lanRuapes. I suspect the one here referred 
to WHS the Mlxe. See an article bj' me. entitled " Chontnles and Popolneus ; a Stii«ly in 
Mexican Ethnography," in the Comytc Rendu of the Eighth Ses)>>ion of the Congress of 
Americanists, p. 5.'<6, geq. 

X Condit. DioctMn, p. 19. 
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The Bishop made up bis mind that extreme meaHurcs should 
be taken to eradicate these survivals of the ancient paganism in 
his diocese, and he therefore promulgated the following order in 
the year 1692: 

" And because in lh« provinces nf our diocese lliose Iiidiang who are 
NHguiiliBta adore tlieir naguati, snd look upon them as go<le. and by their 
aid believe that Ihey can fnreiell ihe future, discover hidden treasures, 
and rulAlt their dishonest desires : we, therefore, prescribe and commaad 
that 111 every town an occlesiasllcHl prison sball be coDStructed at the ex- 
pense of tbe church, and that It be pruvided with fetiers and sliKiks (con 
grilliis y cepoB), and we confer authority oa every priest and curate of a 
parish 10 Imprlaan In these gaols whoever is guilty of disrespect toward 
our Holy Faith, and we enjoin Ihem lo treat with especial severity those 
who teach the doctrines of Naguullam (y con rigor mayor 4 loa dogma- 
liiaiites NaguaiiatsB}."* 

In spite of these injunctions it is evident that he failed to 
dfstroy tiie seeds of what he esteemed this dangerous heresy in 
the pnrislics of his diocese; for his ninth Pastoral Letter, in 
wliich lie exposes at length the character of Nagualism, is 
dntcd from the metropolitan city of Ciudad Koal, on May 24, 
1R'J8. As much of it is germane to my theme, I translate as 
fttilows: 

"There are certain bad Chrisllansof boLh sexes wlio do not hesiiale In 
follow llie school of the Devil, and lo occupy ihemHelves with evil arts, 
dlvltintions, Borrcrics, conjuring, encbauiiiienls, fori une-lel ling, and 
i lo forecast the future. 
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deny Qod and His Blessed Mother, and warn him to have no fear, and 
not to make the sign of the cross. He is told to embrace liis Nagual ten- 
derly, which, by some diabolical art, presents itself in an aHectionate 
manner even though it be a ferocious beast, like a Hon or a tiger. Thus, 
with infernal cunning they persuade him that this Nagual is an angel of 
God, who will look after him and protect him in his after life. 

"To such diabolical masters the intelligent Indians apply, to learn from 
these superstitious Calendars, dictated by the Devil, their own fortunes, 
and the Naguals which will be assigned to their children, even before 
they are baptized. In most of the Calendars, the seventh sign is the fig- 
ure of a man and a snake, which they call Cuchulchan. The masters 
have explained it as a snake with feathers which moves in the water. 
This sign corresponds with Mexzichuaut, which means Cloudy Serpent, 
or, of the clouds.* The people also consult them in order to work injury 
on their enemies, taking the lives of many through such devilish artifices, 
and committing unspeakable atrocities. 

" Worse even tlian these arc those who wander about as physicians or 
healers ; who are none such, but magicians, enchanters, and sorcerers, 
who, while pretending to cure, kill whom they will. They apply their 
medicines by blowing on the patient, and by the use of infernal words ; 
learned by heart by those who cannot read or write ; and received in 
writing from their masters by those acquainted with letters. The Master 
never imparts this instruction to a single disciple, but always to three at 
a time, so that in the practice of the art it may be difficult to decide whii^h 
one exerts the magical power. They blow on feathers, or sticks, or 
plants, and place them in the paths where they may be stepped on by 
those they wi^h to injure, thus causing chills, fevers, ugly pustules and 
other diseases ; or they introduce into the body by such arts toads, frogs, 
snakes, centipedes, etc , causing great torments. And by these same 
breathings and magic words they can burn down houses, destroy the 
growing crops and induce sickness. No one of the three disciples is per- 
mitted to pniclice any of these arts without previously informing the 
other two, and also the Master, by whom the three have been taught. 

•'We have learned by the confession of certain guilty parties how the 
Master begins to instruct his disciple. First he tells him to abjure God, 
the saints and the Virgin, not to invoke their names, and to have no fear 
of them. He then conducts him to the wood, glen, cave or field where 
the pact with the Devil is concluded, which they call 'the agreement' 
or * the word given * (In Tzental quiz). In some provinces the disciple 
is laid on an aDt-hill, and the Master standing above him calls forth a 
snake, cx)lored witli black, white and red, which is known as 'the ant- 
mother' (in Tzental tmezquiz),\ This comes accompanied by the ants 

♦ Rather with the Quetznlcoall of the Nahuas, and the Gucuraatz of the Quiches, 
both of which names mean "Feathered Serpent." Mixcohuatl, the Cloud Serijent, in 
Mexican mythology, referred to the Thnnder-stonn. 

t In his Tzental Vocabulary, Father Lara does not give this exact fonn ; but in the 
Delghboring dialect of the t'akchiquel Father Ximenes lias ({uikcho, to agree together, to 
enter into an arrangement ; the prefix zme is the Tzental word for " mother," 
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and otiier small snakes of the same kind, whlcli enter at tlie Jointa of the 
fingers, beginning with the lefl band, and coming out at the Joints o( tbe 
right liand, and also by the ears and the nnae ; white the great snake 
antera the body witli a leap and emerges at its posterior vent. After- 
wards the disciple mcelB a dragon vomiting fire, which swaliun's him en- 
tire and ejecta liim posteriorly. Then the Master declares lie may be ad- 
mitted, and Bslia him to aeicct tlie lierbs with which he will conjure i the 
disciple names them, the Master gathers Ihem and delivers them to bim, 
and Ihen leuchea him the sacred words. 

■'Tliese words and ceremonies are snbstantiallj the same in all ibe 
provinces Tiie bealer enters tlie house of the invalid, asks aboiii the 
sickness, lays his hand on ilie auSering part, and then leaves, promising 
to return on llie day following. At the next visit he brings with bim 
some herbs which he cbews or mnshes with a iiltlc water and applies to 
the part. Then he repeats llie Piiter Noiter, tbe Avt, the Credo and the 
SaUe. and blows upon the seat of disease, aflcrwards pronouncing tlie 
magical words taught him by bis master. He continues blowing la this 
manner, inhaling and exiialing, repeating under his breath tliese m4gical 
ezpressiims. wblrh are powerful to kill or to cure as he ctiooses, through 
the compact he has made with the Devil. Finally, so as to deceive the 
byslandera. he ends with anying in a loud voice : ' God the Father, God 
the Son, and Ood the Holy Ghost. Amen.* 

"This physician or healer Is culled in the towns of Eome of the 
provinces poxta zantg$. and the medicine gtpoxil ; and everything relat- 
ing lo healing among the Indians lo wbich they apply these terms means 
mIbo to practice sorcery; and alt words derived Irom pof allude to llie 
Nagual ; for this in some provinces is called poxlon, and in others patzlan, 
and in many liikuitin, which is soinethliig very much feared by tbe In. 
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times, and the Tzentals revered it so much that they preserved it innum- 
erable years painted on a tablet in the above figure. Even after they were 
converted to the faith, they hung it behind a beam in the church of the 
town of Ozchuc, accompanied by an image of their god Hicalahau, hav- 
ing a ferocious black face with the members of a man,* along with five 
owls and vultures. By divine interposition, we discovered these on our 
second visit there, in 1687, and had no little difficulty in getting them 
down, wc reciting the creed, and the Indians constantly spitting as they 
executed our orders. These objects were publicly burned in the plaza. 

**In other parts they reverence the bones of the earlier Nagualists, pre- 
serving them in caves, where they adorn them with flowers and burn 
copal before them. We have discovered some of these and burned them, 
hoping to root out and put a stop to such evil ceremonies of the infernal 
sect of the Nagualists. 

"At present, all are not so subject to the promptings of the Devil as 
formerly, but there are still some so closely allied to him that they trans- 
form themselves into tigers, lions, bulls, flashes of lightand globes of fire. 
We can say from the declaration and solemn confession of some penitents 
that it is proved that the Devil had carnal relations with them, both as in- 
cubus and succubus, approaching them in the form of their Nagual ; and 
Ihere was one woman who remained in the forest a week with the demon 
in the form of her Nagual. acting toward him as does an infatuated 
woman toward her lover (como pudiera con su proprio amigo una muger 
amancebada). As a punishment for such horrible crimes our Lord has 
permitted that they lose their life as soon as their Nagual is killed ; and 
that they bear on their own bodies the wound or mark of the blow which 
killed it ; as the curas of Ctiamula, Copalnala and other places have as- 
sured us. 

'*The devilish seed of this Nagualism has rooted itself in the very flesh 
and blood of these Indians. It perseveres in their hearts through tlie in- 
structions of the masters of the sect, and there is scarcely a town in these 
provinces in which it has not been introduced. It is a superstitious idola- 
try, full of monstrous incests, sodomies and detestable bestialities." 

Such are the words of the Bishop of Chiapas. We learn 
from his thoroughly instructed and unimpeachable testimony 
that at the beginning of the eighteenth century Nagualism 
was a widespread and active institution among the Indians of 
southern Mexico'; that it was taught and practiced by profes- 
sors who were so much feared and respected that, as he tells us 
in another passage, they were called *' masters of the towns ;''f 
that they gave systematic instruction to disciples in classes of 

f 

* Hicalahau, for ical ahau. Black King, one of the Tzeutal divinities, who will be re- 
ferred to on a later page, 
t " Msestroe de Iob pueblos," Con^UiU. Diocemsn, i, p. 106. 
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tbrcc, all of whom were bound together by pledges of mutual 
informntion and assistance; that a fundamental principle of tbe 
organization and an indiapensablc step in the initiation into its 
mysteries was the abjuration of the Christian religion, and an 
undying hatred to its teachers and all others of the race of tbe 
white oppressors ; and that when they made use of Christian 
phrases or ceremonies it was either in derision or out of hypoc- 
risy, the better to conceal their real sentiments. 

There are a number of other witnesses from the seventeenth 
century that may be summoned to strengthen this testimony, 
if it needs it. 

14. In the Bistory of Ouatemata, written about 1690 by 
Francisco Antonio Fuentes y Guzman, the author gives some 
information about a sorcerer of this school, who was arrested in 
Totonicapan, and with whom tbe historian had something to do 
as corregidor. 

The redoubtable magician was a little old man, viejezvelo, and 
when caught had in his possession a document giving the days 
of the year according to the European calendar, with the Nagual, 
which belonged to each one. That for January is alone given 
by our writer, but it ia probable that the other months merely 
repeated the naguals corresponding to the numbers. It ran as 
follows : 

Nagual Calendar /or January. 
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When the sorcerer was examined as to the manner of assign- 
ing the proper nagual to a child he gave the following account : 

Having been informed of its day of birth, he in due time 
called at the residence of the parents, and told the mother to 
bring the child into the field behind the house. Having there 
invoked the demon, the nagual of the child would appear under 
the form of the animal or object set opposite its birthday in the 
calendar, a serpent were it born on the 2d of January, a flower 
were it on the 13th, fire were it on the 24th, and so on. The 
sorcerer then addressed certain prayers to the nagual to protect 
the little one, and told the mother to take it daily to the same 
spot, where its nagual would appear to it, and would finally ac- 
company it through all its life. Some, but not all, obtained the 
power of transforming themselves into the nagual^ and the 
author declares that, though he could not cite such a case from 
his own experience, his father knew of several, and reliable 
priests, reZiy 10808 cZ6 /<?, had told him enough examples to fill 
volumes.* 

The tribes to which this author refers were the Cakchiquels 
and Quiches, who spoke practically the same tongue. An ex- 
amination of some of the old dictionaries prepared by the early 
missionaries furnishes further and interesting information about 
this obscure subject. 

In the Cakchiquel language of Guatemala, the word naual was 
applied both to the magician himself, to his necromantic art, 
and to the demonic agency which taught and protected him. 
This is shown by the following explanation, which 1 quote from 
Father Coto's Vocahulario de la Lengua Cakchiquel^ 1651, a 
manuscript in the library of the American Philosophical So- 
ciety : 

** Magic or Keeromaney : put or naual ; and Ihey were accustomed to 
call their magicians or sorcerers by the same terms. It was a kind of 
magic which they invoked in order to transform themselves into eagles, 
lions, tigers, etc. Thus, they said, ru pm, ra naual, pedro Ub cot, balam, 
'Peter's power, bis naual, is a lion, a tiger.' They also applied the words 
piLz and nau^ to certain trees, rocks and other inanimate objects, whence 
the Devil used to speak to them, and likewise to the idols which they 
worshiped, as gazlic che, gazlic abah, huya, k'o ru naual, * The life of 
the tree, the life of the stone, of the hill, is its naual,* etc. ; because they 
believed there was life in these objects. They used to have armies and 

* Hiatoria de Oaatemala, d, Recordaeion Florida, Tom. ii, p. 44, teq. 
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soldiery to guard Ibcir laodB, aod Ihe caplains, as well as many n'bowere 
not caplains, bad their tiaiiale*. They called the captain ru g' alae/u ; 
Tohobachi, ti tu gaah, ru poeob, TV. gh' amay a ghay ii be ehi uaualit [be 
works magic witli bla shield, his lance, and liis arruwe]. 

"To pKctlce such magical arts : fin naaalih (' I practice magic '), aa 
aclivc verb. They use it, for instance, nbea a man asks his wife for 
somelbing to eat or dnuk, and she has nothing, owing lo his negligence, 
she will say ; ' Where do you suppose I can get what you want? Uo you 
expect me to perlorm miracles — xape ri tin naualih—thni tbey shall come 
to my bands?' So when one is asked lo lend or give something which he 
has not, be will eiclaira : J't't naualifi pe ri putak, etc. ('CaD I perform 
miracles,' elc.) 

" II also signifies lo pretend somrlhing, concealing the truth, as xa ru 
nauaUm ara nth chu g' uz ri (ziA tan tu bijh pedro, ' Peter is feigning Ibis 
which be is saying. ' They are also accustomed to apply Ibis word to the 
power which the priests exert (in the sacraments, etc.)." 

A long and foolish account of the witchcraft supposed to be 
practiced nmong the Pokonohis of Quatemala, also n tribe of 
Mayan stock, is given by the Englishraitn, Thomas Gage, who 
was eiira of a parish among them about 1 630, and afterwards re- 
turned to England and Protestantism. lie described, at weari- 
some length, the supposed metamorphosisof two chiefs of neigh- 
boring tribes, the one into a lion, the other into a tiger, and the 
mortal combat in which they engaged, resulting in the death of 
one to whom Gage administered absolution. No doubt he had 
been worsted in a personal encounter with his old enemy, and, 
being a man of eighty years, had not the vigor to recover. The 
account is of interest only as proving that the same supersti- 
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dead ; every seven days he put on the nature of a serpent, and then he 
became truly a serpent ; every seven days he assumed the nature of an 
eagle, and then he became truly an eagle ; then of a tiger and he became 
truly a tiger; then of coagulated blood, and he was nothing else than 
coagulated blood,*'* 

It may be said that such passages refer metaphorically to the 
versatility of his character, but even if this is so, the metaphors 
are drawn from the universal belief in Nagualism which then 
prevailed, and they do not express it too strongly. 

16. Among the Maj-a tribes of Yucatan and Guatemala we 
have testimony to the continuance to this day of these beliefs. 
Father Bartolom^ de Baeza, cura of Yaxcaba in the first half of 
this century, reports that an old man, in his dying confession, 
declared that by diabolical art he had transformed himself into 
an animal, doubtless his nagual ; and a young girl of some twelve 
years confessed that she had been transformed into a bird by 
the witches, and in one of her nocturnal flights had rested on 
the roof of the very house in which the good priest resided, 
which was some two leagues from her home. He wisely sug- 
gests that, perhaps, listening to some tale of sorccrj^ she had 
had a vivid dream, in which she seemed to take this flight. It 
is obvious, however, from his account, as well as from other 
sources, that the belief of the transformation into lower animals 
was and is one familiar to the superstitions of the Mayas.f The 
natives still continue to propitiate the ancient gods of the har- 
vest, at the beginning of the season assembling at a ceremony 
called by the Spaniards the misa milpera, or " field mass," and 
by themselves tfchj " the stretching out of the hands." 

The German traveler, Dr. Scherzer, when he visited, in 1854, 
the remote hamlet of Istlavacan, in Guatemala, peopled by 
Quiche Indians, discovered that they had preserved in this re- 
spect the usages of their ancestors almost wholly unatfected by 
the teachings of their various Christian curates. The'' Master" 
still assigned the naguals to the new-born infants, copal was 
burned to their ancient gods in remote caves, and formulas of 

• Le Popol Vuh,ou Litre Sacr^, dcs Quiches, p. 31t (E«1. Brasseur, Paris, ISni). In tho 
Quiche myths, Gucumatz is the analogue of Quet/alcoatl in Aztec legend. Both names 
mean the same, "Feathered Serpent." 

t Baeza's article is printed in the Registro Yticateco, Vol. i, p. 165, 8cq, 

PROC. AMER. PHILOS. 80C. XXXIII. 144. E. PRINTED FEB. 14^ IW 
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invocation were tanght by the veteran nagualista to their neo- 
phytes.* 

These Zahoris,f as they are generally called in the Spanish of 
Central America, possessed many other mysterious arts besides 
thftt of such metamorphoses and of forecasting the future. 
They could make themselves invisible, and walk unseen among 
their enemies ; they could in a moment transport themselves to 
distant places, and, as quickly returning, report what they had 
witnessed ; thoy could create before the eyes of the spectator a 
river, a tree, a house, or an animul, where none such existed ; 
they could cut open their own stomach, or lop a limh from 
another person, and immediately heal the wound or restore the 
severed member to its place; they could pierce themselves with 
knives and not bleed, or handle venomous serpents and not be 
bitten ; they could cause mysterious sounds in the air, and fas- 
cinate animals and persons by their steady gaze; they could 
call visible and invisible spirits, and the spirits would come. 

Among the native population of the State of Ycra Cruz and 
elsewhere in southern Mexico these mysterious personages go 
by the name padrinos, godfathers, and are looked upon with a 
mixture of fear and respect. They are believed by the Indians 
to be able to cause sickness and domestic calamities, and are 
pronounced by intelligent whites to present " a combination of 
rascality, duplicity and trickery. "J 



IT. The details of the 



and doctrines of Nagnal- 
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Mexico and Guatemala, which everywhere was inspired by two 
ruling sentiments — detestation of the Spaniards and hatred of 
the Christian religion. 

In their eyes the latter was but a cloak for the exactions, 
massacres and oppressions exerted by the former. To them the 
sacraments of the Church were the outward signs of their own 
subjugation and misery. They revolted against these rites in 
open hatred, or received them with secret repugnance and con- 
tempt. In the Mexican figurative manuscripts composed after 
the conquest the rite of baptism is constantly depicted as the 
symbol of religious persecution. Says a sympathetic student 
of this subject : 

"The act of baptism is always iaserted in their records of battles and 
massacres. Everywhere it conveys the same idea, — making evident to 
the reader that the pretext for all the military expeditions of the Spaniards 
was the enforced conversion to Christiunity of the natives ; a pretext on 
which the Spaniards seized in order to possess themselves of the land and 
its treasure, to rob the Indians of their wives and daughters, to enslave 
them, and to spill their blood without remorse or remission. One of these 
documents, dated in 152fi, adds a trait of savage irony. A Spanish sol- 
dier is represented dragging a fugitive Indian from a lake by a lasso 
around his neck ; while on the shore stands a monk ready to baptize the 
recreant on his arrival I *'* 

No wonder that the priests of the dark ritual of Nagualism 
for centuries after the conquest sought to annul the effects of 
the hated Christian sacraments by counteracting ceremonies of 
their own, as we are told they did by the historian Torquemada, 
writing from his own point of view in these words : 

"The Father of Lies had his ministers who aided him, magicians and 
sorcerers, who went about from town to town, persuading the simple people 
to that which the Enemy of Light desired. Those who believed theirdeceits, 
and had been baptized, were washed on the head and breast by these sor- 
cerers, who assured them that this would remove the effects of the chrism 
and the holy oils. I myself knew an instance where a person of promi- 
nence, who resided not far from the City of Mexico, was dying, and had 
received extreoie unction ; and when the priest had departed one of these 
diabolical ceremonial ists entered, and washed all the parts which had been 
anointed by the holy oil with the intention to destroy its power. "f 

* Madierde Montjau, " Manuscrits Figuratifs de V Ancien Mexique," in Archives de la 
Sociitl Amcricaine de France, 1875, p. 215. 

t Torquemada, Monarquia Indiawi, Lib. xv, cap. 16. 
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Similar instntices are recorded by Jncinto <le la Serna. He 
iiclda timt not only did tUe Masters prescribe sacriticeg to the 
Fire in order to annul tbe effects of extreme unction, bnt tliey 
delighted to caricature tlie Kucbarist, dividing among their con- 
gregation a narcotic yellow mushroom for the bread, and the 
inebriating pulque for the wine. Sometimes they adroitly con- 
cealed in the pyx, alongside the holy wafer, some little idol of 
their own, so that tliey really followed their own superstitions 
while seemingly adoring the Host. They assigned a purely 
pngan sense to tbe sacred formula, " Father, Son and Holy 
Ghost," understanding it to be " Fire, Earth and Air," or the 
like.* 

Whoever or whatever was an enemy to that religion so brutally 
forced upon these miserable creatures was to them an ally 
and a friend. Nuiiez de la Tega tells us that he found written 
formulas among them reading: "O Brother Antichrist, Brother 
Antichrist, Brother Anticbrist, come to our aid!" — pathetic 
and desijerate appeal of a wretched race, ground to earth under 
tbe iron heels of a religious and military despotism. f 



18. The association embraced various tribes and its members 
were classilied under different degrees. The initiation into these 
'was by solemn and often painful ceremonies. Local sodalities 
or brotherhoods were organized after the manner of those usual 
in tbe Roman Church ; but instead of being named after St, 
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m&la; a fourth at Cancuc, Chiapas; a fifth at Teozapotlan, 
Oaxaca ; and a few others may be surmised. 

The high priest who resided at each of these centres exercised 
control over all the nagualistic teachers and practitioners in an 
extensive district. On the occasion of an official inquiry by the 
Spanish authorities it was ascertained that the high priest of 
Zamayac included under his rule nearly one thousand sub- 
priests,* and no doubt others of his rank were not less potent. 

The unity between the members of the association over an in- 
definitely wide area was perfectly well known to the Spanish 
priests and civil authorities. The ceremonies, formulas and 
methods of procedure were everywhere identical or alike. This 
itself was justly regarded as a proof of the secret intelligence 
which existed among the members of this cabalistic guild.f 

To a certain extent, and at least in some localities, as Chiapas 
and Guatemala, the priesthood of Nagualism was hereditary in 
particular families. This is especially stated by the historian 
Ordoiiez y Aguiar, who had exceptional opportunities for ac- 
quainting himself with the facts.J 

A traveler of the first decade of this century, who has left us 
a number of curious details of the superstitions of the Chris- 
tianized Indians in Mexico of that day, Benito Maria de Moxo, 
informs us that he had discovered the existence of different 
grades in the native soothsayers and medicine men, and that all 
in a given locality recognized the supremac}' of one whom they 
referred to as "the little old man," El Viejilo. But he was un- 
able to ascertain by what superior traits or rights he obtained 
this distinction. § 

According to some authorities, the highest grade of these 
native hierophants bore among the Nahuas the symbolic name 

* Ivjorme del tenienie general, Don Jacobo de Barba Figueroa, corrcgidor de la Provincia 
de SuchUepeque. quoted by Brasseur. 

t Jacinto de la Serna says : " I/)s maestroe de estas ccremoniaa son todos unos, y lo que 
sucede en esta cordillera en todaa sucede." Manual de MinistrtMs, p. 52. Speaking of the 
methods of the naguallsts of Chiapas, Bishop Nufiez de la Vega writeH: "Concuenlan 
lo8 mas modernos con los mas aniiguos que se practicalmu en Mexico." OmHtituciontis 
DiocctKuuut, p. IM. 

I lie observes that there were " familias de los tales fiabios en las quales en manera de 
patrimonio se heredaban, succediendo los hijos & los padres, y principalmente su abom- 
inable aecta de Nagualismo." HUtoria dd Oirlo y dcla Tierra, MS., p. 7. Ordoiiez ad- 
vances various erudite reasons fur believing that Nagualism Is a religious belief whose 
theory and rites were brought from Carthage by Punic navigators In ancient times. 

S Maria de Mox6, Cartas Mtjicanas, p. 270 (Uenova, n. d.). 



of " flower weavers," Xochimilca, probably from the skill they 
bail to deceive the eenses by strange aod pleasant visions.* In 
the south they were spoken of as " guardians," which may have 
iH'i'ii derived from the classes of priests so-called in the Zapotec 
relijiion.t 

10. It will be seen from the above, that Nagualism, beginning in 
mi ancient superstition dating back to the time of primitive bar- 
barism, Iwcame after the Conquest a potent factor in the politi- 
ciil and social development of the peoples among whom it ex- 
iHtcd ; that it was the source from which was di-awn and the 
means by which was sustained the race-hatred of the native 
American towards his foreign conquerors, smouldering for cen- 
turies, now and then breaking out in furious revolt and civil 

There is strong reason to suspect its power where, for obvious 
ri'UHons, it has not been demonstrated. It has always been a 
mystery and a matter of surprise to the historians of Yucatan 
liow rapidly spread the plans of the insurrection which secured 
lasting independence for the natives, after tliese plans had been 
ngreed upon by the two chiefs, Antonio Ay and Cecilio Chi, at 
the remote rancho of Xihum, in July, 184'I. Such unanimity 
of action could only have been possible through the aid of a 
])owerful, well -disciplined and widespread secret organization. 
There can scarcely be a doubt they were the chiefs or masters 
of the redoubtable Order of Nagualism in the Peniusula.J 
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ancient prophet, Chilan Balam, " whose words cannot fail." In a 
stirring appeal he urged his fellow-countrymen to attack the 
Spaniards without fear of consequences. 

" ' Be not afraid,' he exclaimed, 'of tlieir canaons and their forts ; for 
among the many to whom I have taught tlie arts of magic (el arte de hru- 
jcria) there are fifteen chosen ones, marvelous experts, who by their 
mystic power will enter the fortress, slay the sentinels, and throw open 
the gates to our warriors. I shall take the leaves of the sacred tree, and 
folcHng them into trumpets, I shall call to the four winds of heaven, and 
a multitude of fighting men will hasten to our aid.' "* 

Sa3*ing this, he took a sheet of paper, held it up to show that it 
was blank, folded it for a moment, and then spread it out covered 
with writing ! This deft trick convinced his simple-minded 
hearers of the truth of his claims and they rushed to arms. He 
led them, clothed in the robe of the Virgin and with her crown 
on his head. But neither their enthusiasm nor their leader's art 
magic availed, and soon Jacinto and his followers fell victims to 
the stake and the gallows. After their death the dance of ^^ the 
tiger," or of Chac-Mool — the ** ghost dance " of the Mayas — was 
prohibited ; and the use of the sacred drum — the favorite in- 
strument of the native priests — was forbidden.f 

In fact, wherever we have any full accounts of the revolts 
against the Spanish domination during the three centuries of its 
existence in New Spain, we can manifestly trace the guiding 
fingers of the powerful though hidden hand of Nagualism. An 
earlier revolt of the Mayas in Yucatan occurred in 1585. It 
was led by Andres Chi, a full-blood Indian, and a descendant of 
the ancient royal house of the Cocomes. He also announced 
himself as a priest of the ancient faith, a prophet and a worker 
of miracles, sent to instruct his own people in a new religion 
and to give them an independent political existence. Seized by 

* The mention of the fifteen, 5x3, chosen disciples indicates that the same system of 
iaitiating by triplets prevailed in Yunatan as in Chiapas (see above, p. 27). The sacred 
tree is not named, but presumably it was the ceiba to which I refer elsewhere. The ad- 
dre«s of Ji^cinto was obtained from those present, and is given at length by the Jesuit 
Martin del Puerto, in his RcUician hccho nl Cabildo Ecittiattico par el preposito de la Com- 
palUa deJc9u», cirerca de la mucrte de Jacinto Can-Ek y socios, Dec. 26, ITdl. It is published, 
with other documents relating to this revolt, in the Appendix to the JHccionario Vniver- 
aal, edited by Orozco y Berra, Mexico, 1856. On the prophecies of ChilAQ BaUm, lee mj 
E8$ay9 of an Americanial, pp. 255-273 (Philadelphia, 1890). 

t Eligio Ancona, HitL de Yucatan, Tom. U, p. 152. 
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the S[>aiiiards, he was chained with idolatry, sorcery and dis- 
turbing the lieace, and was ignotDiniously hanged.* 

Not less definitely inspired by the same ideas was the Mixe 
Indian, known as " Don Pascual," who led the revolt of tbe 
TehLiantet>ec tribes in 1661. He sent out his summons to the 
" thirteen governors of the Zapotees and Chontales " to come to 
his aid, and the insurrection threatened to assume formidable 
proi>ortions, prevented only by bringing to bear upon the natives 
tbe whole power of the Roman Ghurc-h through the Bishop of 
Oaxaca, Cuevas Dnvalos.f 

Nearly the snme locality had been the scene of the revolt of 
the Zapotees in 1550, when they were led by a native priest who 
claimed to be an incarnation of the old god QuetzalcoatI, the 
patron deity of the nagualists.^ 

In the city of Mexico itself, in the year 1692, there was a vio- 
lent outbreak of the natives, when tbey destroyed three million 
dollars worth of property. Doubtless this was partly attribut- 
able to tbe scarcity of food which prevailed ; but that the au- 
thorities traced it also to some secret ceremonials is evident 
from the law which was immediately passed forbidding the In- 
dians to wear the piockUi, or scalp-lock, a portion of the hair 
preserved from birth as part of the genethliac rituals,§ and the 
especial enactments against the octli. 

As for the revolt of the Tzentals of Chiapas, in 1712, it was 
clearly and confessedly under the leadership of the nagualistic 
priesthood, as I shall indicate on a later page. 
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himself for that task will certainly reach the conclusion ex- 
pressed a number of years ago by the eminent American anti- 
quary and historian, Mr. E. G. Squier, in these words : 

"Among the ruling and priestly classes of the semi-civilized nations of 
America, there has always existed a mysterious bond, a secret organiza- 
tion, which all the disasters to which they have been subjected have not 
destroyed. It is to its present existence that we may attribute those 
simultaneous movements of the aborigines of Mexico and Central Amer- 
ica, which have more than once threatened the complete subversion of 
the Spanish power."* 

That mysterious bond, that secret organization, is Nagualism, 

20. A remarkable feature in this mysterious society was the 
exalted position it assigned to Women. Not only were they ad- 
mitted to the most esoteric degrees, but in repeated instances 
they occupied the very highest posts in the organization. Ac- 
cording to the traditions of the Tzentals and Pipils of Chiapas, 
when their national hero, Yotan, constructed by the breath of 
his mouth his darkened shrine at Tlazoaloj^an, in Soconusco, he 
deposited in it the sacred books and holy relics, and constituted 
a college of venerable sages to be its guardians ; but placed them 
all in subjection to a high priestess, whose powers were abso- 
lute, f 

The veracious Pascual de Andag03*a asserts from his own 
knowledge that some of these female adepts had attained the 
rare and peculiar power of being in two places at once, as much 
as a league and a half apart ; J and the repeated references to 
them in the Spanish writings of the sixteenth and seventeenth 
centuries confirm the dread in which they were held and the ex- 
tensive influence they were known to control. In the sacra- 
ments of Nagualism, Woman was the primate and hierophaut. 

21. This was a lineal inheritance from pre-Columbian times. 
In many native American legends, as in others from the old 
world, some powerful enchantress is remembered as the founder 
of the State, mistress of men through the potency of her magic 
powers. 

• Adventures on the MusquUo Shore, by S. A. Word, pseudonym of Mr. S'luier, p. 258 
(New York, 1855). 

t Nuflez de la Vega, ODnstituciones Diocesanas, p. 10, and com p. Brasseur de Bour- 
bouig, Hist, des Nat. Civ. de Mexiquc, Tom. i, p. 74. 

X Herrers, Hist, de las Indias OccideiUaks, Dec. ii. Lib. Ui, cap. 5. 

FROC. AHER. FHILOS. BOC. XXXIII. 144. F. PBT« 
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Such, nmong the Aztecs, was the sorceress who built the city 
of MalliiiAico, on the road from Mexico to MicLoacaD, f&mous 
own After the conquest for the skill of its magicians, who 
claimed descent from her.* Such, in Honduras, was Coami- 
ziigual, ()Uocn of Cerquin, versed id all occult science, who died 
not, but nt the close of her earthly career rose to heaven in the 
form of a beautiful bird, amid the roll of thunder and the flash 
of lifihtning.f 

Accronling to an nutlior intimately familiar with the Mexican 
niigunlists, the art they claimed to possess of transforming 
llii'MiHc-lvcB into the lower animala was taught their predecessors 
li_V a woman, a native Circe, a mighty enchantress, whose usual 
niiMic was Quilaztli (the etymology of which is unknown), but 
who liorc also four others, representing her four metamorphoses, 
('iiliinicihuntl, the Serpent Woman; QuatihcihuatI, the Eagle 
Woman ; Yaoeihuatl, the Warrior Woman ; and Tzitzimecihuatl, 
till- Specter Woman. J 

The powers of these queens of magic extended widely among 
their sex. We read in the chronicles of ancient Mexico that 
when Xcznhualpilli, the king, oppressed tlic tribes of the coast, 
the lierra calienle, they sent against him, not their warriors, but 
their witches. These cast upon him their fatal spells, so that 
when he walked forth from his palace, blood burst from his 
moutli, and he fell prone and dead. § 

In Guatemala, as in ancient Delphos, the gods were believed 
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miembro genital j los testiculos del tal sacriflcado, y se los daban a una 
vieja que tenian por profeta, para que los coiniese, y le pedian rogasse a 
su idolo lea diesse roas captivos." * 

When Captain Pedro de Alvarado, in the year 1524, was 
marching upon Quetzaltanango, in Guatemala, just such a fearful 
old witch took her stand at the summit of the pass, with her 
familiar in the shape of a dog, and " by spells and nagualistic 
incantations " undertook to prevent his approach. f 

As in the earliest, so in the latest accounts. The last revolt 
of the Indians of Chiapas occurred among the Zotzils in 1869. 
The cause of it was the seizure and imprisonment by the Spanish 
authorities of a "mystical woman," known to the whites as 
Santa Rosa, who, together with one of their ahaus or chieftains, 
had been suspected of fomenting sedition. The natives marched 
thousands strong against the city of San Cristobal, where the 
prisoners were, and secured their liberation; but their leader, 
Ignacio Galindo, was entrapped and shot by the Spaniards, and 
the mutiny was soon quelled. J 

22. But perhaps the most striking instance is that recorded 
in the history of the insurrection of the Tzentals of Chiapas, 
in 1713. They were led by an Indian girl, a native Joan of Arc, 
fired by like enthusiasm to drive from her country the hated 
foreign oppressors, and to destroy every vestige of their pres- 
ence. She was scarcely twenty years old, and was known to 
the Spaniards as Maria Candelaria. She was the leader of what 
most historians call a religious sect, but what Ordonez 3'^ Aguiar, 
himself a native of Chiapas, recognizes as the powerful secret 
association of Nagualism, determined on the extirpation of the 
white race. He estimates that in Chiapas alone there were 
nearly seventy thousand natives under her orders — doubtless an 
exaggeration — and asserts that the conspiracy extended far into 

♦ Fr. Tomas Goto, Dlccionario d€ la Lengua Oakchicfticf, MS., 8. v. Sacriftcar; in the 
Library of the American Philosophical Society at Philadelphia. 

t " Trataron de valerse del arte de los encantos y nafpuiles " are the words of the author, 
Fuentes y Guzman, in his Rrxordacion Florida, Tom. 1, p. 50. In the account of Bernal 
Diaz, it reads as if this witch and her dog had both been sacrificed ; but Fuentes is clear 
in his statement, and had other documents at hand. 

X Teobert Maler, "M«Jmoire sur I'Etat de Chiapa«," in the Rivue d' Ethnofjrnphk, Tom. 
iii, pp. 309-311. This writer also gives some valuable £acts about the Indian insurrection 
in the Siena de Alicia, in 1873. 
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the neighboring tribes, who had been ordered to await the result 
of the effort in Chiapas. 

Her authority was absolute, anti she was merciless in requir- 
ing obedience to it. The disobedient were Sayed alive or 
roasted over a slow Are. She and all her followers took particu- 
lar pleasure in manifesting their hatred and contempt for the 
religion of their oppressors. They defiled the sacred vessels of 
the churches, imitated with buffoonery the ceremonies of the 
mass, which she herself performed, and stoned to death the 
priests whom they caught. 

Of course, her attempt against the power of Spain was hope- 
less. It failed after a bitter and protracted conquest, character- 
ized by the utmost inhumanity on both sides. But when her 
followers were scattered and killed, when the victorious whites 
had again in their hands all the power and resonrces of the 
country, not their most diligent search, nor the temptation of 
any reward, enabled them to capture Maria Candelaria, the 
heroine of the bloody drama. With a few trusty followers she 
escaped to the forest, and was never again heard of.* 

More unfortunate were her friends and lieutenants, the priest- 
esses of Guistiiipan and Yajalon, who had valiantly seconded 
Maria in her patriotic endeavors. Seized by the Spaniards, they 
met the fate which we can easily imagine, though the historian 
has mercifully thrown a veil on its details. f 
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haps his account is somewhat fanciful ; it is so, indeed ; but it 
is grounded on the unshaken beliefs and ancient traditions of 
the natives of those climes, and on customs well known to those 
who reside there. 

The late distinguished Americanist, the Abbd Brasseur de 
Bourbourg, during his long travels in Mexico and Central 
America, had occasion more than once to come in contact with 
this trait of the ancient faith of the Nagualists, still alive in 
their descendants. Among the Zapotecs of the Isthmus of 
Tehuantepec he saw one of tlie queens of the mystic fraternity, 
and he describes her with a warmth which proves that he had 
not lost his eye for the beautiful. 

"She wore a piece of light-green stuff loosely folded around her form 
at the hips, and falling to a little distance above the ankle ; a jacket of 
red silk gauze with short sleeves and embroidered with gold, clothed the 
upper part of her person, veiling her bosom, upon which lay a chain of 
heavy gold pieces, pierced and strung on a cord. Her rich black hair was 
divided on the forehead, and drawn back in two splendid tresses fastened 
with blue ribbons, while a white muslin kerchief encircled her head like 
the calantica of the ancient Egyptians. Never in my life have I seen a 
more striking figure of an Isis or a Cleopatra. 

•'There was something strange in her expression. Her eyes were the 
blackest and the briglitest in the world ; but there were moments when 
she suddenly paused, leaned against the billiard table or the wall, and 
they became fixed and dead like those of a corpse. Then a fiery glance 
would shoot from beneath her dark lashes, sending a chill to the heart of 
the one to whom it was directed. Was it madness, or was it, as those 
around her believed, a momentary absence of soul, an absorption of her 
spirit into its nagual, a transportation into an unknown world? Who 
shall decide ? "* 

24. It would be a mistake to suppose that Nagualism was an 
incoherent medley of superstitions, a mass of jumbled fragments 
derived from the ancient paganism. My study of it has led me 
to a widely different conclusion. It was a perpetuation of a 
well-defined portion of the native cult, whose sources we are 
able to trace long anterior to the period of the conquest, and 
which had no connection with the elaborate and bloody ritiuil of 
the Aztecs. The evidence to this effect is cogent. 

Wherever in later daj's the Catholic priests found out the 

• Voyaged I'MhmiLsde Tehuaiitcpec, p. 1G4. He adds a number of particulara of the 
power she was supposed to exercise. 
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lioly jitnccH Bii'l Hacrt'tl objects of the nagaalists, they were in- 
f.nvnH or deep rook- recesses, not in nrtilicial structures. The 
myths they gleaned, niicl the names of the gods they heard, alao 
[loinl lo thiH UH u dixtinguirshing peculiarity. An early instance 
JH n.-cordcl among the Nahuas of Mexico. In 1537 Father 
I'l-rea discovered ti cavern in a deep ravine at Chalma.near Mal- 
lirialoo (a town famous for its magicians), which was the sanc- 
tuary of the deity called Oztoleolt, the Cave God (oztotl,c&ve; 
li-'tll, B'hI)! " venerated throughout the whole empire of Monte- 
i!iiiiin."* He destroyed tiie image of the god, and converted 
tlie cavern into a cliapel. 

Wii (MiMiiot err in regarding Oztotcotl as merely another name 
of ttie NidiiiatI divinity, Tepeyollotl,the Heart, or Inside, of the 
Mountain, who in the Codex Borgia and the Codex Vaticanoa 
is ri'i)resented seated iqionorin ftcavern. His name may equally 
well lie trnuslatcil " the Heart of the Place," or " of the Town." 

Dr. I'Muard Seler has tthown beyond reasonable question that 
thiH divinity did nut originally belong to the Aztec Pantheon, 
but was introdnceil from the South, either from the Zapotccs, 
the MixtecB, or the Miiyaii tribes, beyond these.f The Cave 
(lod of the Aztecs is identical with the Votnn of the Tzenlais of 
('hiajMut, and with the I'-q'ux Uleub of the Quiches of Quote- 
mala, luid probably with the Cozaann of the Zapotecs. 

The rites of all of these were conducted in caverns, and there 
have been jircMcrved sevend interesting descriptions of the con- 
tentH of these Hiicred places. That relating to the " dark house 
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"They say further that he once dwelt in Huehuetan, a town in the pro- 
vince of Soconusco. Near there, at the place culled Tlazoaloyan, he 
constructed, by blowing with his breath, a dark house, and put tapirs in 
the river, and in the house a great treasure, and lefl all in charge of a 
noble lady, assisted by guardians {llapiane) to preserve. This treasure 
consisted of earthenware vases with covers of the same material; a stone, 
on wliich were inscribed the fi;;ures of the ancient native heroes as found 
in the calendar ; chalchiuitea, which are green stones ; and other super- 
stitious objects. 

*• All of these were taken from the cave, and publicly burned in the 
plaza of Huehuetan on the occasion of our first diocesan visit tlicre in 
1691, having been delivered to us by the lady in charge and the guar- 
dians. All the Indians have great respect for this Votan, and in some 
places they call him *ihe Heart of the Towns.' "* 

The English priest, Thomas Gage, who was curate of a parish 
among the Pokonchi Indians of Guatemala about 1630, relates 
his discovery of such a cave, in which the idol was preserved, 
and gives this description of it : 

•* We found the Idol standing upon a low stool covered with a linen 
cloth. The substance of it was wood, black shining like jet, as if it had 
been painted or smoked ; the form was of a man's head unto the shoul- 
ders, without either Beard or Mustachoes ; his look was grim, with a 
wrinkled forehead, and broad staring eyes. 

"They boasted of this their god. saying that he had plainly told them 
Ihey should not believe anything I preached of Christ, but follow the old 
ways of their forefathers, "f 

The black color here mentioned was a relic of ancient symbol- 
ism, referring to the night, darkness, and the obscurity of the 
holy cavern. Vetancurt informs us that the priests of the 
ancient paganism were accustomed to rub their faces and bodies 
with an ointment of fat and pine soot when they went to sacri- 
fice in the forests, so that they looked as black as negroes J In 
the extract from Nuiiez de la Vega already given, leal Ahau, 
the " Black King," is named as one of the divinities of the 
nagualists. 

In some parts the principal idol found in the caves was the 

• OoTDitituciones Diocemnas, pp. 9, 10. 

t Gage, A New Survaj of thr Wat JndicK, pp. 3*^9, 303. 

I Teatro Mexicano, Tratado lii, cap. 11. Mr. Bandolier has called attention to the nam- 
ing of one of the principal chiefs among the Aztocs, TlUancniqui, "Man of the Dark 
Hotue," and thinks it related to the Vot*in myth. Twtlflh Annual li^port of the I*cab<j<ly 
JiMinim, p. 689. 
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mummied or exsiccated body of some former distinguished 
priest or chieftain. One such is recorded by Bartholom^ de 
Pisa, which was found among the Zapotecs of Coatlan. It bore 
a name taken from the calendar, tliat of the tenth day, and was 
alleged to be the preserTed cadaver of a celebrated ruler.* An- 
other interesting example is narrated by Villa Seiior y Sanehez.f 
who descrihes it as an eye-witness. It was discovered in a spa- 
cious cave located some distance to the west of the city of 
Mexico, in Nahuatl territory, on the side of what was known as 
'' the Sun mountain " — 'a Mesa de Tonati. He 8{>eak8 of it aa 
remarkably well preserved, " both the muscles and the bones." 

"It was BCBted in an armchair wliicli served for a Ibrone, and was 
cloi)ied in u nianlie, wliich fi;!! from llie ahouldere to tbe teex. Tliis was 
TJclily adorned witli precious slones, wliieh. according to tbe nalire cus- 
tom, were sewed into tlie texture of tlie cluili. The fltpirealso wore 
ihouklor straps, collnrs, bracelets and lasteaings of silver. Frcim Its 
forehead rose a crown of Ijcauiiful ffalliera of different colors arranged 
so tliitl onecolor sliouKl alternate with iimilher. The left hand was rest- 
ing on Ihe arm of the eliair, while in the right was a sharp cullass with 
stiver miiiinliogs. At ils feet were several vases of fine stone, as marble 
and alulmster, la which were offerings of blood and meat, ohiuined from 
the sacrifices." 

The name writer refers to other examples of these sacred 
caves which he had seen in his journeys. One was near the 
town of Tcremendo, where the sides and roof had been artifi- 
cially dressed into the shape of liu^c arches. A natural altar had 
been iirovided in a similar manner, and on it, at the time of his 
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solemn scene of sacrifice for the ancient priests ; that of Just- 
lahuaca, near Sola (Oaxaca), which was a place of worship of 
the Zapotecs long after the Conquest ; and that in the Cerro de 
Monopostiac, near San Francisco del Mar. * 

The intimate meaning of this cave-cult was the worship 
of the Earth. The Cave God, the Heart of the Hills, really 
typified the Earth, the Soil, from whose dark recesses flow the 
limpid streams and spring the tender shoots of the food-plants, 
as well as the great trees. To the native Mexican, the Earth 
was the provider of food and drink, the common Father of All ; 
so that to this day, when he would take a solemn oath, he stoops 
to the earth, touches it with his hand, and repeats the solemn 
formula : Cuix amo nechitla in toteotzin ? ** Does not our Great 
God see me ? " 

25. The identity of theTepeyollotlof the Nahuas and the Yotan 
of the Tzentals is shown not only in the oneness of meaning of 
the names, but in the fact that both represent the third day in 
the ritual calendar. For this reason I take it, we find the num- 
ber three so generally a sacred number in the symbolism of the 
nagualists. We have already learned in the extract from Nunez 
de la Yega that the neophytes were instructed in classes of 
three. To this day in Soteapanthe fasts and festivals appointed 
by the native ministrants are three days in duration. f The 
semi-Christianized inhabitants of the Sierra of Nayerit, the 
Nahuatl-speaking Chotas, continued in the last century to ven- 
erate three divinities, the Dawn, the Stone and the Serpent ;J 
analogous to a similar *' trinity " noted by Father Duran among 
the ancient Aztecs.§ 

The nuiiiber nine^ that is, 3x3, recurs so frequently in the 
conjuration formulas of the Mexican sorcerers that de la Serna 
exclaims : " It was the Devil himself who inculcated into them 
this superstition about the number nine." 



• See Mnhlenpfordt, Mexico, Bd. II, pp. 200-266 ; Brasseur. HM. des Nations Civ. de la 
Mexique, Vol. iv, p. 821 ; Herrera, Historia dc las Indias, Dec. iii, Lib. Ill, cap. 12, etc. 

t IHccionario Universal, Appendice, s. v, 

X Their names were Ta Yoapa, Father Dawn ; Ta Te, Father Stone ; Coanamoa, the 
Serpent which Seizes. Dire. Univ., A pp., Tom. Hi, p. 11. 

I Duran, Hiatoria de los Indies, Tom. li. p. 140. They were Tota, Our Father ; YDllometli, 
the Heart of the Maguey (probably pulque); and Toplltzln, Our Noble One (probably 
Quetzalcoatl, to whom this epithet was often applied). 

I " Fue el Demonio que les di6 la 8uperslici6u del numero uucve." Manual de Minis- 
try, p. 197. 

PBGC. AMER. PHILOS. BOG. XXXIII. 144. O. FBINTED FEB. 15, 1894. 
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The otUer number sacred to the nagunlists was seven. I hare, 
in ft roniier essay, given various reasons for believing that this 
was not derived from the seven days of the Christian weeli, but 
directly from the native calendar. * Nunez de la Vega tells us 
that the patron of the seventh day was Cuculvan, " the Feathered 
ScrjKnt," and that many nagiialists chose him as their special 
protector. As already seen, in Guatemala the child finally ac- 
cepted its naiial when seven years old ; and among some of the 
Nahiiatl tribes of Mexico the tonal and the calendar name was 
formally assigned on the seventh day after birth. f Prom similar 
impressions the Cakchiqucis of Ountemala maintained that when 
the lightning strikes the earth the " thunder stone " sinks into 
the soil, but rises to the surface after seven years. | 

The three and the seven were the ruling numbers in the genea- 
logical trees of the Pipiles of San Salvador. The " tree " was 
lininted with ecven branches representing degrees of relationship 
within which marriage was forbidden unless n man had performed 
some distinguished exploit, in war, when he could marry beyond 
the nearest llirre degrees of relationship g Another combination 
of 3 and 7, by multipUeation, explains the customs among the 
Mixes of deserting for 21 days a house in which a death has 
occurred. || 

The indications are that the nagualists derived these numbers 
from the third and seventh days of the calendar " month " of 
twenty days. Tepeololtec, the Cave Ood, was patron of the 
third day and also " Lord of Animals," the transformation into 
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native illuminati, his robe marked with the sign of the cross to 
show that he was Lord of the Four Winds and of Life. * 

26. The nagualistic rites were highly symbolic, and the sym- 
bols used had clearly defined meanings, which enable us to 
analyze the religious ideas underl3nng this mysterious cult. 

The most important symbol was Fire. It was regarded as 
the primal element and the immediate source of life. Father 
Nicolas de Leon has the following suggestive passage in this 
connection : 

"If any of Iheir old superstitions has remained more deeply rooted 
than another in the hearts of these Indians, both men and women, it 
is this about fire and its worship, and about making new fire and pre- 
serving it for a year in secret places. We should be on the watch for 
this, and when in their confessions they speak of what the Fire said 
and how the Fire wept, expressions which we are apt to pass by as 
unintelligible, we must lay our hands on them for reprehension. We 
should also be on the Wtttch for their baptism by Fire, a ceremony 
called the yiahuiltoea,\ shortly after the birth of a child when they bestow 
on it the surnames ; nor must the lying-in women and their assistants 
be permitted to speak of Fire as the father and mother of all things 
and the author of nature ; because it is a common saying with them 
that Fire is present at the birth and death of every creature." 

This curious ceremony derived its name from the yiahuitli^ a 
plant not unlike the absinthe, the powdered leaves of which, 
according to Father Sahagun, the natives were accustomed to 
throw into the flames as an offering to the fire.J Long after the 
conquest, and probably to this day, the same custom prevails in 
Mexico, the fumes and odor of the burning leaves being con- 
sidered very salubrious and purifying to the air of the sick 
room § 

• Sec Dr. Selcr's minute description in the fhmptf. Rendu of the Eighth Sesiion of the 
Congr^ International des Am^ricanistes, pp. 588, 5S9. In one of the conjuration formu- 
las given by de la Serna {Manudl de Minifttron, p. 212) the priest says : " Yo soy el sacer- 
dote, el dios Qnetzalrodtl, que sebajarA al iufierno, y 8ubir6 & lo superior, y hastalos nueve 
inflernos." This writer, who was very competent in the Nahuatl, translates the name 
Quctzaleoatl by "culebra con cresta" {id., p. 171), an unusual, but perhaps a correct 
rendering. 

t His words here are somewhat obscure. They are, " El baptismo de fuego, en dondo 
las ponen los sobre nombres que llaman yahniltocd, quando nacen." This nuiy be trans- 
lated. •• The baptism of fire in which they confer the names which they call iiahuiUttcay 
The obscurity is in the Nahuatl, as the word Uyca may he a pbiral of toaiitl, name, as well 
as the verb toca. to throw upon. The passage is from the Oimiuo dd CUlo. fol. 100, verso. 

1 Sahagun, Uidorin de la Xurva Expana, Lib. iv. cap. 25. 

2 It it mentioned as useful for this purpose by the early physicians, Francisco Xinie- 
nci, Cuatro Libroi de la NaturaUza^ p. 144 ; Uernaadez, UisL PUinL Novx Hispanise, Tom. 
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The word yiahuilloca means *' the throwing of the yiavhtli " 
(from toca, to throw upon with the hands). Another name for 
the ceremony, according to Father Vetancurt, who wrotea cen- 
tury later than Leon, was apefiwa/co, which haa subetantially the 
same meaning, " a throwing upon " or " a throwing away." * He 
adds the interesting particulars that it was celebrated on the 
fourth day after the birth of the child, during which time it was 
deemed essential to keep the fire burning in the house, but not 
to permit any of it to be carried out, as that would bring bad 
luck to the cliild. 

Jacinto de la Serna also describes this ceremony, to which he 
gives the name llecuixllilizlli, " which means that they imisb the 
infant over the Are ;" and elsewhere he adds : " The worship of 
fire is the greatest atumbling-btouk to these wretched idolaters. "f 

137. Other ceremonies connected with Are worship took place 
in connection with the manufacture of the pulque, or octU, the 
fermented liquor obtained from the sap of the maguey plant. 
The writer just quoted, dc Yetnncurt, states that the natives in 
his day, when they had brewed the new pulqueand it was ready 
to be drunk, first built a fire, walked in procession around it and 
threw some of the new liquor into the flames, chanting the while 
an invocation to the god of inebriation, Tezcatzoncatl, to de- 
scend and be present with them. 

This was distinctly a survival of an ancient doctrine which 
connected the God of Fire with the Gods of Drunkenness, as 
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It was scattered upon the flames with a brush, at other times it was poured 
out around the fireplace."* 

28. The high importance of the fire ceremonies in the secret 
rituals of the modern Mayas is plainly evident from the native 
Calendars, although their signification has eluded the researches 
of students, even of the laborious Pio Perez, who was so inti- 
mately acquainted with their language and customs. In these 
Calendars the fire-priest is constantly referred to as ah4oc, liter- 
ally " the fire-master." The rites he celebrates recur at regular 
intervals of twenty days (the length of one native month) apart. 
They are four in number. On the first he takes the fire; on the 
second he kindles the fire; on the third he gives it free play, 
and on the fourth he extinguishes it. A period of five days is 
then allowed to elapse, when these ceremonies are recom- 
menced in the same order. Whatever their meaning, they are 
so important that in the Buk Xoc, or General Computation of 
the Calendar, preserved in the mystic" Books of ChilanBalam," 
there are special directions for these fire-masters to reckon the 
proper periods for the exercise of their strange functions.f 

29. What, now, was the sentiment which underlay this wor- 
ship of fire? I think that the facts quoted, and especially the 
words of Father de Leon, leave no doubt about it. Fire was 
worshiped as the life-giver, the active generator, of animate ex- 
istence. This idea was by no means peculiar to them. It re- 
peatedly recurs in Sanskrit, in Greek and in Teutonic m3'thology , 
as has been ably pointed out b}^ Dr. Hermann Cohen. J The 
fire-god Agni (ignis) is in the Vedas the Maker of men; Pro- 
metheus steals the fire from heaven that he mav with it animate 
the human forms he has moulded of clay ; even the connection 
of the pulque with the fire is paralleled in Greek mythos, where 
Dionysos is called Pyrigenes, the " fire-born." 

Among the ancient Aztecs the god of fire was called the 

* Dnran, Hittoria de los Jndios de la Nucva Espafia, Tom. ii, p. 210. Sahagun adds that 
the oriU was poured on the hearth at four separate poiuts, doubtless the four cardinal 
points. Historia de Nueva Espaila, IJb. i, cap. 13. De la Serna describes the same cere- 
mony as current in his day, Manual de Ministros, p 35. The invocation ran :— '• Shining 
Rose, light-giving Rose, receive and rejoice my heart before the God." 

t A copy" of these strange " Books of Chilau Balam " is in my possession. I have dc- 
BCribed them in my EMaya qf an Americanist (Philadelphia, IMIKJ). 

X See biB remarks on " Apperception der Menschenzeuguug als Feuerbereitung," in the 
ZeiUeMJlfiiT VOikerptychologie, Bd. vi, s. 113, Kq. 
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oldest of gods, Huehueteotl, and also " Our Father," Tota, aa it 
was believed fi'om him all tbings were derived.* Both among 
tliem and the Maj-as, as I have pointed out ia a previous work, 
be was supposed to govern the gcaerative pi-ocliviliea asd the 
sexual relations.f AnotherofhiB names was XiuAfeciif/i, which 
ean be translated " God of the Green Leaf," that is, of vegetable 
fecundity and productiveness. J 

To transform themselves into a globe or ball of Sre was, as we 
have seen (antfc, p. 29), a power claimed by expert naguaiiats. 
and to handle it with impunity, or to blow it from the mouth, was 
one of their commonest exhibitions. Xothing so much proved 
their superiority as thus to master this potent element. 

30. The same name above referred to, " the Heart of the 
Town," or " of the Hills," was that which at a comparatively 
late date was applied to an idol of green stone preserved with 
religious care in a cavern in the Cerro de MonopostJac, not far 
from San Francisco del Mar. The spot is still believed by the 
natives to be enchanted ground and protected by superhuman 
powers. § 

'I'liese green stones, called chalchiuill, of jadeite, nephrite, 
green quartz, or the like, were accounted of i)eci]liar religious 
significance thronghont southern Mexico, and probably to this 
day many are preserved among the indigenous population as 
amulets and charms. They were often carved into imagea, cither 
in human form or representing a frog, the latter app.arently the 
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and good things, and all that thou hast orwishest? Because we know veiy 
well that many of you so believe at this very time." ♦ 

Down to quite a recent date, and perhaps still, these green 
stones are employed in certain ceremonies in vogue among the 
Indians of Oaxaca in order to ensure a plenteous maize harvest. 
The largest ear of corn in the field is selected and wrapped up 
in a cloth with some of these chalchiuite. At the next corn- 
planting it is taken to the field and buried in the soil. This is 
believed to be a relic of the worship of the ancient Zapotec 
divinity, Quiegolani, who presided over cultivated fields.f 

They are still in use among the natives as lucky stones or 
amulets. In the Zotzil insurrection of 1869, already referred to, 
one was found suspended to the neck of one of the slain In- 
dians. It came into the possession of M. Maler, who has de- 
scribed and figured it.J It represents a human head with a curi- 
ous expression and a singular headdress. 

From specimens of these amulets preserved in museums it is 
seen that any greenish stone was selected, preferably those yield- 
ing a high, vitreous polish, as jadeite, turquoise, emerald, chlor- 
melanite or precious serpentine. The color gave the sacred 
character, and this, it seems to me, was distinctly meant to be 
symbolic of water and its effects, the green of growing plants, 
and hence of fertilit}', abundance and prosperity. 

31. There is another symbol, still venerated among the pres- 
ent indigenous population, which belongs to Nagualism, and is 
a survival from the ancient cult ; this is the Tree. The species 
held in especial respect is the ceiba, the silk-cotton tree, the 
ytzamail (knife-leaved paper tree) of the Nahuas, the xjax che 
(green, or first tree) of the Mayas, the Bomhax ceiba of the 
botanists. It is of great size and rapid growth. In Southern 
Mexico and Central America one is to be seen near many of the 
native villages, and is regarded as in soma way the protecting 
genius of the town. 

Sacred trees were familiar to the old Mexican cult, and, what 
is curious, the same name was applied to such as to the fire, 

• Alva, Confcmonario en Lengua Mexicana, fol. 9. 

t Carriedo, Estudios lU^uricm, pp. 6, 7. 

X In the Revue d* Ethnographie, Tom. iil, p. 313. Some very fine objects of this class are 
described by E, G. Squier, in his "Observations on the Chalchihuitl," in the Annals of 
the Lyceum qfNcUural Histary, Vol. i (New York, 1869). 
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Tola, Our Father, They are said to have represented the gods 
of woods and watei-s.* In the ancient mythology we often hear 
of the "tree of life," represented to have four branches, each 
Bacre<1 to one of the four cardinal points and the divinities asso- 
ciated therewith. 

The conventionalized form of this tree in the Mexican figura- 
tive paintings strongly I'esembles a cross. Examples of it are 
numerous and unmistakable, as, for instance, the cruciform tree 
of life rising from a head with a protruding tongue, in the 
Vienna Codex.f 

33. Thus, the sign of the cross, either the form with equal 
arms known as the cross of St. Andrew, which is the oldest 
Christian form, or the Latin cross, with its arms of unequal 
length, came to be the ideogram for " life" in the Mexican 
hieroglyphic writing; and as such, with more or less variants, 
was employed to signify the lonalH or rtagual, the sign of 
nativity, the natal day, the personnl spirit. X The ancient 
document called the Mappe Quinatzin offers examples, and its 
meaning is explained by various early writers. The peculiar 
character of the Mexican ritual calendar, by which nativities 
were calculated, favored a plan of representing them in the 
shape of a cross ; as we see in the singular Codex Cruci- 
formis of the Boturini-Ooupil collection. 

33. But the doctrines of Nagualism had a phase even more 

iMf to tilt- mis'^innnrii's ihiin iiiiv of the 
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strip to absolute nudity ;* and the lascivious fury of bands of 
naked Nagualists, meeting in remote glades by starlight or in 
the dark recesses of caves, dancing before the statues of the 
ancient gods, were scenes that stirred the fanaticism of the 
Spanish missionaries to its highest pitch. Bishop Landa in- 
forms us that in Yucatan the dance there known as the naual 
was one of the few in which both men and women took part, 
and that it " was not very decent." It was afterwards pro- 
hibited by the priests. We have excellent authority tliat such 
wild rites continued well into the present century, close to 
the leading cities of the State,f and it is highly likely that they 
are not unknown to-day. 

34. Moreover, it is certain that among the Nagualists, one 
of their most revered symbols was the serpent; in Chiapas, 
one of their highest orders of the initiated was that of the 
chanes, or serpents. Not only is this in Christian symbolism 
the form and sign of the Prince of Evil and the enemy of God, 
but the missionaries were aware that in the astrological sym- 
bols of ancient Mexico the serpent represented the J97m//M«; 
that it was regarded as the most potent of all the signs ; J and 
modern research has shown, contrary to the opinion long held, 
that there was among these nations an extraordinary and ex- 
tensive worship of the reciprocal principle of nature, associated 
with numerous phallic emblems.§ 

Huge phalli of stone have been discovered, one, for instance, 
on the Cerro de las Navajas, not far from the city of Mexico, 

* Sec a curious story from native Fouroes in my Essays qf an Americanist, pp. 171, 172. 
It adds that this change can be prevented by casting salt upon the person. 

t Benito Maria de Moxo, Oartas Mejicanas, p. 257 ; Landa, Cosasdc Yuratan, p. 193. 

X Pedro de los Rlos, in his notes to the Codex Vaticanus. published In King^borough's 
great work, assigns the sign, cohuati, the serpent, to " 11 membro virile, il maggioaugurio 
di tutti gli altri." It Is distinctly so shown on the 75th plate of the Codex. De la Sema 
states that in his day some of the Mexican conjurors used a wand, around which was 
fiutened a living serpent. Manual de Ministros, p. 37. 

I There is abundant evidence of this in certain plates of the Codex Troano, and there 
is also alleged to be much in the Codex Mcxicanus of the Palais Bourbon. Writing about 
the latier, M. Aubin. said as far back as 1811—" le culte du liuKam on du phallus n'etait 
pas etranger aux Mexicains, ce qu' etablissent plusieurs documents pen connus et des 
sculptures ddcouvertes depuis un petit nombre d' anuses." His letter is in Bobaii, Ocila- 
logu€ Raisonni de la OAlection Goupil, Tom. ii, p 207. On the frequent identification of 
the serpent symbol with the phallus in classical art, consult Dr. Anton Nugele's article, 
*' Der Schlaogen-Cultus," in the Zeitschrijl Siir VolkerpsychoHogiet Baud xvii, p. 285, acq. 

PROC. AMEB. PHIL08. 800. XXXIU. 144. F- '^^ 
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and another in the State of Hidalgo. ♦ Probably they were 
used in some such ceremonies as Oviedo describes among the 
Nahiias of Nicaragua, wliere the same symbol was represented 
by coniciil mounds of earth, around which at certain seasons the 
women danced with libidinous actions. Although as a geoend 
rule the pottery of ancient Mexico avoids obscenity, Brasseur 
stated that he had seen many specimens of a contrary character 
from certain regions.f and Dr. Berendt has copied several strik- 
ing examples, showing curious yoni symbols, which are now in 
my possession. 

We may explain these as in some way connected with the 
worship of Pantecatl, the male divinity who presided over pro- 
fligate love, and of TIazolteotI, the Venus Impiidica of the Aztec 
pantheon ; and it is not without significance that the cave-temple 
of Votan, whose contents were destroyed by the Bishop of Chi- 
apas, in 1691 (see above, p. 47), was located at Tlazoaloyan, both 
nnmes being derived from a root signifying sexual action. J The 
other name of the divinity, called " the Heart of the Hills," is 
in (Quiche, Alom, " he who begets,'' and the Zapotcc Cozaana, an- 
other analogue of the same deity, is translated by Seler, " the 
Begetter." Such facts indicate how intimately the esoteric 
doctrines of Nagualism were related to the worship of the re- 
productive powers of nature. 

35. It will rcndily be understood from what has been said 
thai Nagualism was neither a pure descendant of tiie ancient 
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la Vega, and I can add an interesting example of it which has 
not heretofore been published. I take it from the MSS. of 
Father Vicente Hernandez Spina, cura of Ixtlavacan, in Guate- 
mala, a remote village of the Quiches. He wrote it down in the 
native tongue about forty years ago, as recited by an a/iH/i, 
" reader of days," a native master of the genethliac art, who had 
composed it in favor of a client who had asked his intercession. 

Prayer of an Ah-Kih, 

"O Jesus Christ my God : thou God the Son, with the Father and the 
Holy Spirit, art my only God. Today, on this day, at this hour, on this 
day Tihax, I call upon the holy souls which accompany the sun-risinj; 
and the sun-setting of the day : with these holy souls I call upon tliee, O 
chief of the genii, thou who dwellest in this mountain of Sil)a Raxquin ; 
come, ye holy spirits of Juan Vachiac, of Don Domingo Vachiac, of Juan 
Ixquiaptap, the holy souls of Francisco Excoquieh, of Diego Soom, of 
Juan Pay, of Alonzo Tzep ; I call the holy souls of Diego Tziquin and of 
Don Pedro Noh : you, O priests, to whom all things are revealed, and 
thou, chief of the genii, you, lords of the mountains, lords of the plains, 
thou, Don Purupeto Martin, come, accept this incense, accept to<day this 
candle.* 

"Come also, my mother Holy Mary, the Lord of Esquipulas, the Lord 
of Capetagua, the heloved Mary of Chiantla, with her who dwells at !5an 
Lorenzo, and also Mary of Sorrows, Mary Saint Anna, Mary Tibureia, 
Mary of Carmen, with Saint Michael tlie Archangel, the captain St. 
James, St. Christoval. St. Sebastian, St. Nicolas, St. Bonaventura, St. 
Beruardin, St. Andrew, St. Thomas. St. Bartholomew, and thou my be- 
loved mother St. Catherine, thou beloved Mary of the Conception, Mary 
of the Rosary, ihou lord and king Pascual, be here present. 

•• And thou. Frost, and thou, excellent Wind, thou, God of the plain, 
thou, God of Quiac-Basulup, thou. God of Retal-Uleu, thou, lord of San 
Gregorio, thou, lord of Chii-Masa. [These are mountains and localities, 
and in the original there follow the names of more than a hundred others. 
The prayer concludes as follows :] 

•*....! who appoint myself godfather and godmother, I who ask, I 
the witness and brother of this man who asks, of this man who makes 
himself your son, O holy souls, I ask, do not let any evil happen unto 
him, nor let him be unhappy for any cause. 

** [ the priest, I who speak, I who burn this incense, I who light this 
candle, I who pray for him, I who take him under my protection, I ask 
you that he may obtain his subsistence witli facility. Thou, God, canst 
provide him with money ; let him not tall ill of fever ; I ask that he shall 

• The " holy souls" who are here appealed to by name are those of deceased ahkih, or 
priests of the naUve cult. 
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not become paralytic : that he may not choke vith Hvere coughing ; that 
he be not bitten by a eerpenl ; ihat he become neither blonled nor asth- 
matic : tliat he do not go mad ; that he be not bitten by a dog ; that be b« 
not ainick by lightning ; that he be not choked with bnindy : that he l» 
not killed with iron, ni>r by a atick, and that he be not carried off by an 
eagle ; guard him, O clouds ; aid him, O lightning ; aid him, O thunder ; 
aid him, St. Peter; aid him, t^C, Paul ; aid him, eternal Father. 

" And I who up to this time have spoken for him to you, I ask yoa thkt 
elcknesB may visit his enemies. So order It, that when his enemies go 
forth from their bouses, they may meet sickness ; order It, that wherever 
they go, Ihoy may meet troubles; do yourofBces of Injury to them, where- 
soever they are met ; do this tliat I pray, O holy souls. God be with you ; 
Ood the Father, Ood the Son, Ood the Holy Spirit ; Aracn, Jesus." 

Most of 8ucL invocniions are expressed in terms fur more re- 
condite and symbolic than the above. We have many such 
preserved in the work of Jacinto de ia Sernn, which supply 
ample material to acquaint us with the peculiarities of the 
sacred and secret language of the nagualists. I shall quote but 
one, tlmt employed in the curious ceremony of " calling back the 
tonal," referred to on a previous page. 1 append an explanation 
of its obscure metaphors. 



Invocation for the Beetitution of the Tonal. 

" Ho there ! Come to my aid, mother mine of the skirt of precious 

stones !' What keeps ihee awsy, gray ghosl, while ghost?' Is the ob- 
stacle while, or Is It yellow t See. I place here the ycltow enchantment 
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gems ; one water, two waters ; one rabbit, two rabbits ; one deer, two 
deers ; one alligator, two alligators.* 

"Lo I I myself am here ; I am most furious ; I make the loudest noise 
of all ; I respect no one ; even sticks and stones tremble before me. What 
god or mighty power dare face me, me, a child of gods and goddesses?** 
I have come to seek and call back the tonal of this sick one, wherever it 
is, whithersoever it has wandered, be it nine times wandered, even unto 
the nine junctures and the nine unions.** Wherever it is, I summon it 
to return, I order it to return, and to heal and clean this heart and this 
head." 

Explanations, 

1. The appeal is to Water, regarded as the universal Mother. The 
" skirt of precious stones ** refers to the green of the precious green stones, 
a color sacred to water. 

2. The question is addressed to the tonal. 

3. The yellow enchantment is tobacco ; the white, a cup of water. 

4. That is, assigned the form of the nagual belonging to the sick man. 

5. This appeal is directed to the Milky Way. 

6. The threat is addressed to the tonal, to frighten it into returning. 

7. The "shining spirit" is the Fire-god. 

8. The yellow tobacco, prepared ceremonially in the manner indicated. 

9. These are names of days in the native calendar which are invoked. 

10. The priest speaks in the person of his god. 

11. Referring to the Nahuatl belief that there are nine upper and nine 
under worlds. 

From the same work of de la Serna I collect the following 
list of symbolic expressions. It might easily be extended, but 
these will be sufficient to show the figurative obscurities which 
they threw around their formulas of conjuration, but which were 
by no means devoid of coherence and instruction to those who 
could understand them. 

Symbolic Expressions of the Nagualisls, 

Blood. — " The red woman with snakes on her gown " (referring to the 
veins). 

Copal Oum.--" The white woman " (from the whitish color of the fresh 
gum). 

Cords (for carrying burdens). — *• The snake that does woman's work " 
(because women sit still to knit, and the cord works while itself is car- 
ried). 

Drunkenness.-'^'lAy resting time, " or "when I am getting ray breath." 

The irar<A.~"The mirror that smokes " (because of the mbU that rise 
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from It) 1 "the rabbit with its moulb upward " (ihc rabbit, Id oppoBilion 
to llie one they eee In the moon ; with its mouth upward, because of tiie 
misie which rise from it like the breath exhaled from the mouth) ; "the 
flower which contalus everything ' ' (as all fruit proceeds from flowers, so 
does all vegetable life proceed from the earth, which Is therefire spoken 
ofaa a flower) ; "the flower which biles the mouths" 
reaBcm given ; It eals the mouths, because all things n 
it, and are swallowed by it). 

Fingirt. — " Tbc five falcH," or "the five works," o 
(because by the use of his Qagers man works out hisui 
also the worship of the Hand among the Nnhuaa as 
among the Mayas as the god Kab, both which words r 

Fire.—"OvLT Father of the Four Heed a " Cbecnusi 
making the new Are was held on the day Four Heeds. 4 Acail) ; 
shining rose;" " the yellow flyer ;" "ilie red-haired one ;" "the yellow 

A Knife of Copper.— "The yellow Chichlmec" (because the Chichl- 
mecs were alleged to tear nut Ihe bowels of their enemies). 

T/ie Miiguey Plant. — " My sister, the eight In a row " (because It was 
planted in this manoer). 

A lioad. — "ThalTOliich is divided in two, and yet has neither begin- 
ning, middle nor end " (because il always lits in two direcliona from a 
person, and yet al! roads lead into others and thus never end). 

Sieknai. — "The red woman;" " tlie breath of the flame;" "our 
mother the comet" ;all referring to the fever) ; "the Chichlmec" (he- 
cause It aims to destroy life, like these savage warriors) ; " llic spider " 
(because of lis venomous nature). 

Smoit*.— "Tlieold wife" (i. e., of the fire). 

The Sun.^" Our holy and pockifled Uncle '' (referring to the myth of 
NanabuatI, who was syphilitic, and leaping into the flames of a Are rose as 
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incapacity, as well as scant instruction in the Holy Catholic 
faith, for the crimes of heresy, apostasy, heretical blasphemy, 
sorcery, incantations, superstitions," etc. 

Energetic inquisitors, however, conceded very grudgingly this 
exemption. In the imposing auto de fe celebrated in the city of 
Mexico, in 1659, a half-breed, Bernardo del Carpio by name, 
son of a full-blood Indian mother, accused of blasphemy, etc., 
endeavored to escape the Holy Office by pleading his Indian 
blood ; but his appeal was disallowed, and the precedent estab- 
lished that any admixture whatever of European blood brought 
the accused within the jurisdiction of the Inquisition.* Even 
this seems to have been a concession, for we find the record of 
an auto de fe held in 1609, in the province of Tehuantepec, in 
which eight full-blood natives were punished for worshiping 
the goddess Pinopiaa.f Mr. David Ferguson, however, who has 
studied extensively the records of the inquisition in Mexico, in- 
forms me that in none of the trials read hy him has he observed 
any charges of Nagualism, although many white persons were 
accused, and some tried, for consulting Indian sorcerers. 

37. It will be seen from what I have said, that the rites of 
Nagualism extended as widely as did the term over Mexico and 
Central America. It becomes, therefore, of importance to dis- 
cover from what linguistic stock this term and its associated 
words are derived. From that source it is reasonable to sup- 
pose the rites of this superstition also had their origin. 

The opinions on this subject have been diverse and positive. 
Most writers have assumed that it is a Nahuatl, or pure Mexi- 
can, word ; while an eminent authority. Dr. Stoll, is not less cer- 
tain that it is from a radical belonging to the neighboring great 
stock of the Mayan dialects, and especially the Quiche, of Gua- 
temala.! Perhaps both these positions are erroneous, and we 

• See the Rdacion del Auto cdehrado en Mexico, aiio de 1659 (Mexico, En la Imprenta del 
Santo Officio, 1069). 

t J. I*. C^riedo, Estndios Ilictoricos del Estado Oaxnqueno. Tom. i, pp 8, 9 (Oaxaca, 1H49). 
About 1610 a number of Indians in the province of Acapulco were put to death for liav- 
ing buried enchanted ashes beneath the floor of a chapel ! (Serua, MmimU dc Ministroii, 
p. 52.) 

X " Nagual 1st in seiner correcten Form naoal ein echtes Quiche- Wort, ein Substanti- 
Tum instnimentale, Tom Stamroe na6, wissen, erkennen. Aaoal ist dasjeuigc, womit 
Oder woran etwas, in diescra Falle das Schicksal des Kindes, erkannt wird, und hat mit 
dem roexikanischen nahuaUi (Hexe), mit dem man es Tielleicht In Verbindung bringen 
mochtc, nlchts zu schaflTen." OuaUmalOf s. 28S. 
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iDust look elsewhere for the true etymology of these expreaslons. 
Unquestionably they had become domesticated in both Maya and 
Nahuatl ; but there is some reason to think they were loan-words, 
belonging to another, and perhaps more venerable, civilization 
than either of these nations could claim. 

To illustrate this I shall subjoin several series of words de- 
rived from the same radical which is at the basis of the word 
nagual, the series, three in number, being taken from the three 
radically diverse, though geographically contiguous, linguistic 
stocks, the Maya, the Zapotec and the Nahuatl. 



From the Maya, of Yucatan. 

Naual, or naulal, a native dance, forbidden by the missionarieB. 
Naatil, talent, skill, ability. 
Naat, iatelllgence, wladom, 
NaataK to uodeTBiand, lo divine, 

Nanaol, to coniider, to contemplate, to medllate, to commuae with o: 
self. Id enter into oneseK. 
Noli, great, skillful ; as noh aheth, a skillful linnler, 

From Maya Dialects. 
Qoichb-Cakchi%ukl. 
Naual, a witch or sorcerer. 
Naualirt, to tell fortunes, to predict the futare. 
Qui nauatia, to sacrifice, to oSer sacrlQces. 
Na. to feel, to suspect, to divine, to ihink In one's heart. 
Nao, lo know, lo be alert or expert in something. 
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From the Zapotec, of Oaxaca, 

Nana, gana, gdna, to know. 

Nona, to know thoroughly, to retaia in the memory. 

Nana tieha, or nona Hi, a wise man. 

Qutla nana, or guela nona, wisdom, knowledge. 

Hue gona, or ro gona, a teacher, a master. 

Na Hi, truth ; ni na Hi, that which is true. 

Nacina, or naeiina, skill, dexterity. 

Bui naa, a medicine man, a "nagualist." 

Nahaa^ to speak pleasantly or agreeahly. 

Nayaa, or nayapi, to speak easily or fluently. 

Higoo gona, to sacrifice, to offer sacrifice. 

Ni nana, the understanding, the intelligence, generally. 

Nayanii, the superior reason of man. 

Nayaa, •\ 

Naauii f superiority, a superior man (gentileza, gentil hombre). 

From the Nahuatl^ of Mexico, 

Nana, to dance, holding each other by the hands. 

Naualli, a sorcerer, magician, enchanter. 

Nauallotl, magic, enchantment, witchcraft. 

Nauatl, or nahuatl, skilirul, astute, smart ; hence, superior ; applied to 

language, clear, well-sounding, whence ^perhaps) tlie name of the 

tongue. 
Nauati, to speak clearly and distinctly. 
Nauatlato, an interpreter. 

38* I believe that no one can carefully examine these lists of 
words, all taken from authorities well acquainted with the sev- 
eral tongues, and writing when they still retained their original 
purity, without acknowledging that the same radical or syllable 
underlies them all ; and further, that from the primitive form 
and rich development of this radical in the Zapotec, it looks as 
if we must turn to it to recognize the origin of all these expres- 
sions, both in the Nahuatl and the Maya linguistic stocks. 

The root na^ to know, is the primitive monosyllabic stem to 
which we trace all of them. Nahual means knowledge, es- 
pecially mystic knowledge, the Gnosis, the knowledge of the 
hidden and secret things of nature ; easily enough confounded 
in uncultivated minds with sorcery and magic* 

• The AbW Braaseur observes : " I^ mot nahual, qui vet dire toute science, on science 
detout, est fr6queinment employ^ pourexprlmer la sorcellerie chez ces populaUons." 
BuUftin tie la SocUU dt Gtoffraphie, 1857, p. 21K). In another passage of his works the specu- 
lative Abb^ translates naual by the English " know all," and is not averse to believing 
that the latter is but a slight variant of the former. 

PROC. AMSR. PHIL08. 800. XXXIII. 144. I. PRINTED FX^ ^ 
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It is Tcry significant tbst neither the radical na nor any of its 
derivatives are found in the Huaetccft dialect of the Mayan 
tongue, which was spolien about Tampico, far removed from 
other members of the stock. The inference is that in the south- 
ern dialects it was a borrowed stem. 

Morin the NahuatI language — although its very name is de- 
rived from it * — does the radical na appear in its simplicity and 
true eignificnnce. To the Nahuas, also, it must have been a 
loan. 

It is true that de la Serna derives the Mexican nauallt, a 
sorcerer, from the verb nakualtia, to maslt or disguise oneself, 
" because a naualH is one who masks or disguises himself under 
the form of some lower animal, which is his nagual ,-" f but it is 
altogether likely that nahvallia derived its meaning from the 
custom of the medicine men to wear masks during their cere- 
monies. 

Therefore, if the term nagual, and many of its associates 
and derivatives, were nt first Iwrrowed from the Zapotec lan- 
guage, a necessary corrollary of this conclusion is, that along 
with these terms came most of the superstitions, rites and 
beliefs lo which they allude; which thus became gmrted on the 
general tendency to such superstitions existing everywhere and 
at all times in the human mind. 

Along with the names of the days and the hieroglyphs which 
mark them, and the complicated arithmetical methods by means 
of which they were employed, were carried most of the doc- 
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arroamentariam, or the box, jar or case in which are kept the 
professional apparatus, the talismans and charms, which consti- 
tute the stock in trade or outfit of the necromancer.* 

Among the Lacandons, of Mayan stock, who inhabit the 
forests on the upper waters of the XJsuraacinta river, at the 
present day the term nagnate or nagutlat is said to be applied to 
any one " who is entitled to respect and obedience b3'.age and 
merit ;" f but in all probability he is also believed to possess 
superior and occult knowledge. 

39. All who have any acquaintance with the folk-lore of the 
world are aware that the notion of men and women having the 
power to change themselves into beasts is as wide as supersti- 
tion itself and older than history. It is mentioned in the pages 
of Herodotus and in the myths of ancient Assyria. It is the 
property of African negroes, and the peasantry' of Europe still 
hold to their faith in the reality of the were-wolf of Germany, 
the loup-garou of France and the lupo mannaro of Italy. Dr. 
Richard Andr^e well says in his interesting study of the subject : 
" He who would explain the origin of this strange superstition 
must not approach it as a national or local manifestation, but as 
one universal in its nature ; not as the property of one race or 
family, but of the species and its psychology at large." J 

Even in such a detail as the direct connection of the name of 
the person with his power of change do we find extraordinary 
parallelisms between the superstition of tbe red man of America 
and the peasant of Germany. As in Mexico the nagual was as- 
signed to the infant by a form of baptism, so in Europe the 
peasants of east Prussia hold that if the godparent at the time of 
naming and baptism thinks of a wolf, the infant will acquire the 
power of becoming one ; and in Hesse to pronounce the name of the 
person in the presence of the animal into which he has been 
changed will restore him to human shape. § 

40. I need not say that the doctrine of personal spirits is 
not especially Mexican, nor yet American ; it belongs to man in 

♦ "A'a^iMi/— el liigar, rincon, cajon, narabira, etc., donde gtiarda sua talLsmunes y 
trajes de encanta la bruja." Berendt, I.a Lengua (\istcUann dc Sicarngua, MS. 
t Emetorio Pineda. Denrripdon Omgra/lea dc Chiapas y Sttconnnco, p. 23 (Mexico, 1845). 
X See his article " Wer-wolf," in his Ethnographische Parallelm und Vergleiche, p. (J2, teq, 
I Richard Andrte, ibid., as. 63, 64. 
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general, and can be recognized in most religions and many pbil- 
osopliieB. In ancient Greece both the Platoniciana and later the 
>'eo-Platonicians thought timt each individual has a particular 
spirit, or daimOn, in whom is enshrined his or her moral person- 
ality. To this daimon he should adilreaa hie prayers, and should 
listen hccdfnlly to those interior promptings which seem to arise 
in the mind from some unseen silent monitor* 

Many a member of the Church of Rome substitutes for the 
daimon of the Platonists the patron saint after whom he is 
nsmcnl, or whom he has chosen from the calendar, the hagiology, 
of bis Church. This analogy did not fail to strike the early 
missionaries, and they saw in the Indian priest selecting the 
nagual of the child a hideous and diabolical caricature of the 
holy rites. 

But what was their horror when they found that the similarity 
proceeded so far that the pagan priest also performed a kind of 
baptismal sacrament with water ; and that in the Mexican picture- 
writing the sign which represents the natal day, the tonal, by 
which the individual demon is denoted, was none other than the 
sign of the cross, as we have seen. This left no doubt as to the 
devilish origin of the whole business, which was further sup- 
ported by the wondrous thaumaturgic powers of its professors. 



41. IIow are we to explain these marvelous statements? It 
rill not do to take the short and easy road of saying they are all 
ind frauds. The evidence is too abundant for us to doubt 
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ance, of spiritual rappings,do but reiterate under the clear light 
of the close of the nineteenth century the mystical thaumaturgy 
with which these children of nature were familiar centuries ago 
in the New World, and which are recorded of the theosophists 
and magicians of Egypt, Greece and Rome.* So long as many 
intelligent and sensible people among ourselves find all explana- 
tions of these modern phenomena inadequate and unsatisfactory, 
we may patiently wait for a complete solution of those of a 
greater antiquity. 

42. The conclusion to which this study of Nagualism leads 
is, that it was hot merely the belief in a personal guardian spirit, 
as some have asserted ; not merely a survival of fragments of 
the ancient heathenism, more or less diluted by Christian teach- 
ings, as others have maintained ; but that above and beyond 
these, it was a powerful secret organization, extending over a 
wide area, including members of different languages and varying 
culture, bound together by mystic rites, by necromantic powers 
and occult doctrines ; but, more than all, hy one intense emo- 
tion — hatred of the whites — and by one unalterable purpose — 
that of their destruction, and with them the annihilation of the 
government and religion which they had introduced. 



Inpbx. 



Native words explained, in Italics; naraes of Authors quoted, in small CAriTALs. 



Page. 

Achiulla 48 

AcosTA, J 17, 42 

AouiLAR, p. S 40 

A?uiu 43 

AhKih 34, 59 

Ah-toc 53 

Aissaoua, the 68 

Alaghom Naom, a goddess. ... 64 



Page. 

Atom, deity 58 

Alva, B. de 16, 54, 55 

Anahuac 66 

Ancona. E 38, 39 

Andaqoya, p. db 41 

Anduee. K 67 

Antichrist, appealed to 36 

Apehualco 52 



♦ In the NatUx Prdiminaire to the second part of his worlc, Iji Magie et V ArtnAogie dans 
VAntiquiU d, an Moyen Age, Mr. Alfred Maury admirably suins up the scientific resources 
at our command for explaining the mystical phenomena of experience, without deoy- 
ing their reality as actual occurrences. 



Page. 

Adbik, H 56, 57 

Kj, Antonio 38 

Aztecan language 18, 1ft 

AzlecB 15 

Baalche 17 

BAKZA.P 17, 88 

Balboa. P. 18 

Bancroft, H. H 21,40,44 

Bandrlieh, a 47 

BftpUsui 35.51 

Bapiism by flre 45 

]UimA FiuUEbOa S7 

Bactibta, J M 

Bkrendt. C. H 58, 67 

"Black King." the. 47 

Blowing, At & rite 27, 38 

BoBAK, M 56 

•■ Book! of Chllan BaUm "... 68 

BuuitKE, CHpt 52 

Brassbub (de Baurbourg}. 83. 36, 
37. 40, 41, 45, 65 

Bukton 53 

Bdrooa, P a4 

.Cabrbda, Dr. p. F IS 

Cakcblquel language 28, 31 

Culendar, tbe native. .21-24. 53, 61 
California 18 



Cbi. Andrew 39 

Cbi.C8cUio 88 

Chicbimecs 15,62 

Ohilan liahm 39. 68 

ChontaleE 26.40 

Clionidiulect 18 a. 

Oliotaj. tribe 49 

Cliiirvnyance 17 

Coamizag'iat 42 

Coanamoa 49 

Coatlan 48 

Oca^hitia 16 

Cohuaei/iuaCt 48 

C<-/.ua(l, sign or. 67 n. 

Codex cruciforuiia 56 

CoHEK, H 53 

Copan, niJDB of. 13 d. 

CopatilOQ» 88 

CORPOVA. J 23, 93 

COTO, P 31, 43, 60 

Coyopy, king S3 

Cotaana 40, 58 

Cross, as symbol.. SO, 51, 5S 

Cuculcban SS, 27, 50 

"Dark House." tlie 46,47 

Dawn, aa deity 49 

Dionyaos Pyrigenes 53 

Delpiko 34 

Drum, the Bucred 39, 46 




Oallndo, Ig 43 

"Ohosl dance" of Mayu — S9 

OnoslB, lb e 05 

Goupil cnlle'Clion 56 

Greet! stones Bl 

Oipoiil 33 

Quslemala. 32. 47 

Gacumatz, kiot! SS- BO 

Hftod, as deHj 62 

" Heart of the Hills " «, 51 

"Heart of lUeMaguej " iO 

" Heart of the Towns " . 48. 47. 55 

nERNANDBZ. F 15,18,36,61 

Herrbra, a. dk. 19. 13, 1». 34. 41, 
43, 48, 50 

Biealahait 29, 47 

"HoddeDtln " 52 

Holmes, W. H 56 

Hoodums 12,i-i 

Huasteca dialect 66 

Huehuelao, town 36, 47 

Haehtuttoa 54 

Huyaloo* 38 

IttUahau 29,47 

lOLEBIAS, A 21 

Inqnisiilon, tbe 63 

Intoxtcants 15, 17 

IstUTacao. Iowd S3 

Jadeiie 64 

JcARRoa. P 44 

Jtuilabuaca 49 

foi. the ba[id «3 

EiKaSBOBODOH, Lord 56 

Labartbb, Ch 30 

LacaodoDS, tribe 67 

Landa, D 57 

Ura, P 37,28 

Laos. Dr. X 17 

Lbok, N. db.: 14. 51. 53 

Lite, ideogram of. 56 

Life.ireeof. 56 

Lingun, th« 57 



Maguey. Heart of the 49 

Main, tbe Hand, as deily 62 

Malbr. T 43,55 

Hallinalco. town 42, 46 

Manso db Contrebab 40 

Mappe QuinantziD 56 

Haria de Moz6. B 37, 57 

Maurt. a 68. 69 

Mayan slock 18, 24, 83 

Mayas 17. 28, 8H, 58 

Mayas, revolls of 88, 89 

Mexican language 18 

JMieh.iHtau 18 

Milky Way.aadeity Ql 

MUcohuall. 27 

Mixes, irlbe 21,33.40. GO 

MExtecs, iribo 83. Z4 

Molina, A 14 

Monopostiac, Cerro de 49 

MONTJAU. M 35 

HORO, 8r 32 

MOTOLINIA, P 50 

MUQLBNPPORDT, E 21 

Musbrooms, Intoxlcailng 86 

Ha, tbe root 13, 19 o. 6S 

Nagele. a 57 

Nagual 12. 10.85, 30,66 

Naguallsm 13, 24 

NagualUi 12.35, 26 

Nahaai. See JfauaUi. ■ 

NakuaUia Q6 

Nabuall tanguage, 13, 80, 22. 40, 
54, 05. 66 

JfanahuaUin 13, 14. 18 

NanahUBtl, a deity 63 

Saualac 21 

J^'aoaku'.uhiU 30 

Naualli 13, 18, 19. 30, A."), 66 

Navailotl 13, 65 

I Nnualteteuetin 20 

NaTajns, Cerro dc las 57 

Nayerit. Sierra de 49 

' Nczabualpilli, king 42 

Nine, sacred Dumber 49 

> Nob, god of reaHOD. U 



72 



Pagt. 

Nuiisz, DE LA Veoa, 34, 36, 87, 41, 

SO 

Oazwk, proTlnce 33,40,65 

OetU 40, 63 

Ololiuhqvi. 15, 1«, 17 

OrdoKez t Aguiar 87. 44 

Orozco T Berra 18, 33, 36 

OviBDO 58 

0*cbuc toWD 29 

OttoUoll 40 

PadriDOS 84 

Pnh-AIituna, deities 17 

Pantecail, deity G8 

Paredks, Io 18 

Pucual, Don 40 

Paso Y TRONCoao 15 

PatiUm 28 

Biyni. 17 

Pelarz, G 44 

miaU 15 

Pkrkz,? 53 

Pereonal spirit IB, 31 

FtyoS. the 14-18 

Phftllus. symbol S7 

puua IT 

PiMRSTEI.. F IB 

Pineda, B 3), fl8, 67 

Pinitplaa, g'idde 



[JU.E. 

Page. 

Quiches, (rilie 83,88 

Quicgolani, deity 55 

QuOatlli 43 

Cuw 81 

ReasoD, god or M 

" Restitution of the tonal". .80, 60 
RiOB, Pedro de los 67 

i Sah*OUN, B., 18, 14, 15, 10. 42. 51, 

I ^ 

SakchBz. J 06 

! San FrancUco del Har. 49 

i "Scalp-lock," tbe 40 

Scberzer, C 83 

Sbler, E 46 

Serna. J., 17, 36, 37, 40, 43, 51, 63 

57,60 

; SerpcDtortlieCloude 37 

\ Serpent, plant 16 

Serpent, fealiiered 30, 27, 60 

Bcrpeot, vrhich seizes 49 n. 

' tierpent, symbol 67 

, Seven, sacred number S3, 60 

I StH^ON, It 19 

Slavery of Indians 86 d. 

I Smiike, divining by. 18 o. 

Snake, symbol. See Serpent, 

I Soleapan 31. 40 

' Spina. V. U 69 




Page. 

TeozApotlan 37 

Tepeolol tec deity 60 

TtpryotUm <a, 49 

Teremfndo, lown 48 

Ttlevetin 20 

Ttlonamani. 20 

lifhutnii 88 

TeicaiEODcall, deity 52 

^hijiimeetqiie 18 

Tliree, FHCreil number 49 

"Tbuader stone " 50 

T'ieA 33 

TiKer dance, tlie 89 

Tiachitgui. Beer 17 

TUkviput/iUn 18 n. 

Tlnkw, deity SO 

Ttapiani. 88, 47 

TlMcsIa, Siem de 48 

TlaUguet 23 

TlBEABloysa 41, 47 

TUEuhe»ll, deity 68 

TUeitixllUUUi 62 

TUianeiitfiui 47 d. 

Tobncco 16, 17.61,62 

Tonal, tQn'ilU.A9. 28 n., 60, 60, 68 

Tonalcaaallia 30 

Tunalillaeaa 20 

Tenalpjiuhque 19 

Tonanttin 43 

TopilUin 46 

ToRiiiiEMADA, P 85, 38, 44 

ToHREB Castillo 40 

To Ta W.64.66 

Totomnchlapa 48 

Totonicapas 80, 86 

Tree, sacred 39,55 

Tree of the CroBB 60 

Tree of Life 66 

Ties Hicoi 24 

Trinity, the native 49 

TripleU 27,80 

Tzentals, tribe. . . .24, 27, 29, 40, 41 

Ttihrtiiin 28 

TtitiirM. the. 43 n. 

TtiUimteiluiaa 42 

FBOC. AMBB. PHI LOB. BOC. Z XX 1 1 1. 



' IBrtalon. 

P»iat. 

Vir/ipireo$. 18 n. 

U-q'ia-UUuh 46 

Vbnegas, P 19 

VcLiua Inipudica. 59 

Vera Cruz 21, 84 

Vetancurt, a 16, 40, 47, 52 

Villa SeRoh t Baacbkz 48 

Voian 41,46, 49 

Waud, 8. a 41 

Water, dirinaiion by 14 

Water, as deiiy 61, 63 

Wero-woir 67 

Wisdom, goddess of 64 

Witclies 18 

■' Witches' Sabbaths '" 66 

Xikuitl 54 n. 

Xihumin 29 

XiMBNEN, Francisco 61 

XtMBNES, P 28 

XiquipilU SO 

Xi'ikUeulli 28.64 

XockimUea 88 

Tahviltoca 61 

Yanhuillan, town 24 

FaoeiAuatl 42 

■Tat the 65 

Taxha 17 

yiahuUH. the 61 

ToUometli. 4fl 

Yoni symbols 68 

Ytzamatl 65 

Yucatan 17,83, 38 

ZHboris 34 

Zamsyac, lown 36. 37 

ZtipoleCB, tribe, 23, 23, 40, 45, 46, 
48,65 

Zktina 17 

Z me quit 27 

Zoizils, revolt of 48, OS 

144. J. PBIflTKD FEB. SI, IM 



74 



TAt Tolk NitcUui in Cj/matogatUr aggregabtt Qibbont. 

Bji Jette W. Hubbard* 

(Read bef</re the American PhiUitopkieal SoeUlg, Dteembtr 15, 1893.') 

Tbe BO callmt yolk nucleus is ft compact, Irregular m us of graanlM 
found in the yolk oflbe eggs of cerlain aoiuiiilii. It lies outside tbe germ- 
inal vesicle and usmilly takes a deep stain Bimllar to ilie nucleolus within 
tbe germinal vesicle. 

It has been seen in tbe eggs of Cnidarians (Hacker and others), Nem- 
atodes (Monliceiii;, Sagitta (Hertwig), Crustaceans (Weismana and 
others), Myriopiidi (Ludwig), Insects (Balbiaui), Arachnids (Carui>, Lud- 
wigand olliera), Lamelltbranchs (Ilieriug), Guslropods (Balhlani). Teleo- 
stean8(Vaa Bambcke), Bmracblans (Cramer, Carusand otbers), Keplilee 
(Elmer), Avea (Cramer and others), Hai 
a nonuiil structure of flsb eggs, but on »( 
Its complete history has not been traced ii 

Tbe problem we vlsh to solve Is: (I) How dues tbis liod.v originate, (2) 
-what becomes of it, (3) what functiiin has it in tbe egg? There arc many 
difflculiies to the solution of the problem by ordinnry flsli eggs. Their 
great size, complexity uf structure owiug to acciiwulallon of yotk, close 
proximity to each other and liability lo crumble in sectioning — all are 
a detriment lo its study. 

Cymatogaster has in these respects many advantages over all olben. 
(1) Tbe eggs of this genus are tbe Bmaltest of fisli eggs, hence a few sec- 
tions show the entire egg. Tbe eggs of Cyrn^togaaier rcjcli a maximum 
size of .3 mm. in diameter ; while oLber fish eggs avemge about I mm. 
in dlimeter. (3) There are companitively few eggj In each ovary, so they 
are not distorted by crowding. (3) Id their natural slate, if uninjured by 
reagents, Ihey Are perfectly spherical and thus admit of easy meaaure- 
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chromic-acetic. A few otbera in platinam chloride and corrosive subli- 
mate. Those killed io the two last mentioned were not very favorable for 
the study of the yolk nucleus. Some of the ovaries were stained in toto 
by hematoxylin. Others were stained on the slide by eosin. This is 
an excellent stain for eggs near maturity. The former was the better for 
younger eggs. After clearing with clove oil and infiltration in paraffin 
they were cut and mounted in Canada Balsam. 

I made a number of experiments with different staining media. Neither 
mythyl green, mythyl violet, dahlia or safrinin sufficiently differentiated 
the tissues and the body I wished to trace. I found, however, that mythyl 
violet did not stain anything in the ovary, but did stain the outside mus- 
cular tissue and the spermatazoans contained in the ovary, the latter be- 
ing stained a bright violet. Using alcoholic eosin and methyl violet as a 
double stain rendered all the tissues red except the spermatozoons, which 
were a bright violet. 

I have examined the ovaries of very small fish measuring 17 mm., 29 
mm., 35 mm. and 40 mm. in length. In none of the largest eggs of these 
did I find any trace of a yolk nucleus. In a fish 45 mm. long I found a 
few eggs which seemed to have this body, but not at all distinct, as the 
ovary was not well preserved. The adult fish reaches a length 140 mm. 
In a fish 70 mm. long I found this body quite distinct. So it must appear 
in the egg when the fish is between 40 mm. and 70 mm. in length. But, 
as I had no specimens between these two sizes, I cannot definitely de- 
termine just when it appears in the egg. 

In the young, 40 mm. and less in length, the largest eggs measure 35//, 
30 ^, 25 ^. In none of these eggs was the body visible in the proto- 
plasm of the egg. But eggs about tlie same size as aliove found in an 
ovary of an adult fish showed clearly the presence of this body. This 
early stage was not seen in all the ovaries sectioned. The one in which 
it was seen was taken October 21. killed in osroic chromic acetic, stained 
in hematoxylin, cleared with clove oil and mounted in Canada Balsam. 
The smallest egg in which the yolk nucleus was observed was 20// in 
diameter, i. e., it was smaller than the largest egg in the ovary of the 
small fish 40 mm. in length, in wliich the yolk nucleus had not appeared. 
In these eggs of the adult fish the protoplasm around one side of tlie nu- 
cleus takes a deep stain. It appears as a crescent-shaped body, fitting 
very closely to one side of the nucleus and forming a kind of cap (Fig. 
1, yk. nl ). Another egg of the same measurement shows a little more 
advanced stage. The body is more definite in shape, not of so pronounced 
a crescent form and appears to have enlarged considerably (Fig. 2, yk. 
nt.). The next important change is seen in a slightly larger egg. 25 u in 
diameter (Fig. 3, yk. nl.)- Here the body has assumed an oval form 
without any definite cell wall or hird outline. Although usually touch- 
ing the nucleus it seems to have no further connection with it. In this 
egg it is quite large, measuring 10// in minor axis and 12^ u in major 
axis. From this time the body seems to have severed its connection with 
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the DUCleuB.ftnd during the remainder of the egg's tmmaturilr gradually 
nxiveaawayfrom Clie nucleua. Frora thU ThcC and ilB early relat'iiialoihe 
micTeuB it seems evident that it must have originated from the nucleus. But 
there ia another more poient proof that Ihia is its origin. Tlie largest eggs 
in tiie young fishca IT mm,, 29 mm., 35 mm. and 40 mm. in length mea- 
sured aa followB : 
Diameter of egg 35 /i. Diameter of nucleus . 



. 25/1 
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In other words, the diameter of the nucleus is more than half the diameter 
or the egg. It will be remembered that none of these eggs contained a 
yolk nucleus. The smallest eggs in thd adult flah containing a yolk nu- 
cleus measured as follows : 
Diameter of egg 20 ^. Diameter of nucleus 10 /i. 

" S5/1. " " l^fl. 

" 30/.. " " 15/(. 

That is, the nucleus has now been reduced to a diameter equal tonne- 
half that of the egg. IT this body originates from the nucleus as an ex- 
trusion of a part of its substance we should expect the nucleus to be rela- 
tively larger to the size of the egg befnre it appears than after iis appear- 
ance. This is exactly the case in these eggs (compare nucleus in Fig. 
la and Fig, 3). It will be seen from the two sets of measurements given 
above that in the eggs in which this liody is not visible ihe diameter of 
the nucleus is always more than half HiaX of the egg, while in Ihe eggs in 
wliich it is visible die diameter is jiiit Ao^tUat of the egg. This relation 
is true in all the measuremeiita I niade. 

Take an egf; with a diameter of 2,^ /i as a typical size of Ihe smallest 
eggs in the adult flsh and the largest in Ihe small flah. To simplify opera- 
s I have taken the number of divisions of the mikromeler instead of 
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Substituting values in the formula for the sphere V of the nucleus of 
egg = 14.137-3. V of Ihe nucleus of egg $ = 8.18125. V of ilie dark 
body e (or the oblate spheroid) = 5.90704 -f. Therefore o (14.1372) = 
$ (8.1825) -j- e (5.9070 -j-), leaving an error of only .049, which amounts to 
very little when considering that each division of the mikrometer only 
equals. 005 mm. and that the outlines of the dark body not being very de- 
fiuiie it was difficult to got the precise measurement. 

I think this clearly proves that the body originates from the nucleus. 
But I do not believe it is by ordinary cell division wiih the formation of a 
karyokinetic figure. It seems to be a general extrusion of substance from 
the nucleus. 

It will be seen from an inspection of Figs. 4-12 that this body is con- 
siderably smaller in these stages than in smaller eggs (Fig. 3). Whether 
this is due to reagents causing a shrinkage or whether due to a condensa- 
tion ot substance I am unable to determine. After the egg is 40 /i in size 
(Fig. 5), at which time the body has reached its minimum size, it C(m. 
tinues to constantly increase through all of the other sizes. It is nearly 
always irregular in shape and very seldom has a hard outline which might 
represent a cell wall. 

Sometimes it assumes very peculiar shapes (see Fig^. 7, 9, 10, 13). 
The most aberrant form is represented in Fig. 9, where it seems to have a 
long filament or tail, which is only seen by careful focusing. 

Cymatogaster is viviparous. The eggs of this fish ripen during the 
mouths of December, January and February. In an ovary taken on Oc- 
tober 21 they range in size from .02 mm. to .2 mm. The eggs of Novem- 
ber 2 begin to show signs of ripenmg (Fig. 17 (a) ). Ilere the nucleus 
is a little eccentric. The zona radiata is quite distinct and the follicle is 
well formed. At this stage of maturity there is a peculiar circular region 
shaded much more darkly than the remainder ot the vitellus. This al- 
ways appears on the side of the nucleus next to the yolk nucleus and 
opposite the point of the egg to which the nucleus seems to be moving. 
The yolk nucleus under consideration is quite close to the periphery of 
the egg. 

November 30 some of the eggs become about ripe. Fig. 18 represents 
one which will probably be ripe in January. In this egg the follicle is 
much developed, the nucleus has become very eccentric and the yolk nu- 
cleus is nearly touching the periphery of the egg. Up to this lime the 
constant tendency of this body has been to become further and further 
removed from the nucleus towards the periphery of the egg. 

In the stages indicated by Figs. 19 and 20* the body has become slightly 
changed in appearance. These eggs are nearly ripe. The nucleus has 
reached its limit of eccentricity, and in one stage (Fig. 20) has lost its cell 
wall. I have merely indicated its position, which is seen in another sec- 
tion. The yolk is beginning to collect at the entodermic pole of the egg, 
i, €., around the yolk nucleus. 

* These aud sucoeedinff figures are based on preparations made by Dr. ^Xge* 
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In the rtpe egg (Frg. 21) Itie bod; Id qaestlon is found sarrounded by 
the yolk. This egg was in the act o( giving off the second polar globule. 
The lalier is noi figured because seen in anotlier section. 

ATier the egg is matured this body assumes many curious and interest- 
ing shapes (Figs. 21-26). In Fig. 21 the yolk nucleus seems to have 
broken into large granalei, seTeral of (hem being grouped inio ft dark 
mass (yk. nl.}. Tbo whole region Including tbe granules is somewhat 
shaded. 

Al^er the egg has segmented into two cellp, the appearance is nearly the 
same as that Just described, except the granules are nolquiie so Urge and 
prominent (Fig. 22). To this lime the yolk nucleus has sliown agranu- 
lar amicture, but as I hare represented in tbe remaining figures It looses 
that structure and appears to be homogcnenus. 

In the stage represented in Fig. 23 this yolk nucleus has entirely 
changed its appearance. I did not have ibc sections to pbnw Ibe Inter- 
mediate stages. At this time the egg has segmented into 33-64 cells. The 
yolk nucleus and its vicinity shows Four ditfercnt degrees ofsliading. Tbe 
centre or what seems to be the yolk nucleus proper is ofa Ifgiiler shade 
than Ihe margin which is quite dark. Outside of Ibis there is a still 
lighter shade than that wiiliin the body. Beyond the last is another still 
less distinct. 

When the egg has segmented into many cells, perhaps 600 (Fig. 24). 
tbe yolk nucleus is larger and shows only one distinct shading. 

Fig. 25 shows Ihe greatest peculiarity of any. Here tbe blastopore is 
nearly closed. The body In question is somcwliat pear-slmped and has a 
few small vacuoles scattered through it. It does not have such a dis- 
tinctly granular structure, but is of a uniformly dark shade. Ii seems to 
form a kind of plug to Ihe bbislopore. Tlie lower edge of this body is 
marked by a distinct outline, but the upper edge dnes not have such an 
outline. For a considerable region in its vicinity there are different de- 
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son of the axis of eggs as determined by tbe position of the yolk nucleus 
shows that the axis of the egg has no uniform relation to the axis of the 
ovary. 

Summary. 

1. This body originates from the nucleus in very small eggs in the 
adult ; soon after the cell becomes fully differentiated as an egg. 

2. It constantly moves from the nucleus towards the entodermic pole 
of the egg which it reaches when the egg is ripe. 

8. It is situated at the entodermic pole of the egg at maturity and during 
later stages. 

4. It is capable of growth condensing apparently when very young 
and then continuing to grow to considerable size. 

5. It is of definite chemical composition, having great affinity for cer- 
tain stains. 

6. It remains in the egg until the closing of the blastopore and then 
breaks up and disappears in the yolk. 

7. It is found in the eggs of many animals and has been figured as be- 
longing to the spermatogonium or male cell. See especially Zeit. fur 
Wissen. ZooL, Vol. li, Taf. xxxvi ; also Ar/do. fur Mikro, Anat., Vol. 
xxxix, Taf. xxi. 

The majority of papers on embryology which mention this body dismiss 
it without much comment. However, there are a few writers who at- 
tempt to explain its function in other animals. The consensus of opinion 
seems to be that it is the centre of yolk formation. But there is no direct* 
evidence that such is the case. It is mere speculation from the fact that it 
is found in the protoplasm uf the egg, betore the yolk is formed. In the 
eggs of Cymatogastcr 1 have never seen any evidence that it gives rise to 
the yolk. The yolk globules are scattered through the protoplasm, seem- 
ing to appear equally in all parts of the egg. As the yolk gradually 
forms it is homogeneously distributed in different sectors of tlie egg until 
maturation. Then the yolk collects at the entodermic pole of the egg, 
where the yolk nucleus has become located long before. 

The close association which this body ht»s with the yolk would seem to 
indicate that it is in some way connected with it. But how ? I think in 
many of the eggs in which this body has been seen it is not at all func- 
tional. But from the length of time it remains in the eggs of Cymato- 
gaster and from the wonderful changes it undergoes in growth it would 
seem to be functional in this egg. Dr. Eigenmann has shown that these 
eggs mature very rapidly and hence have a small amount of yolk. 
This fact may account for the yolk nucleus remaining so long after seg- 
mentation begins. If the egg matured very slowly and allowed the 
formation of a large amount of yolk this body would probably disappear 
before the egg is ripe, as it does in other fishes. 

Another interesting question arises as to what determines its position 
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eiacily at the entiHtcrmic pole or the egg. It seenB to tend to that defln- 
tte posilion when ii llrst leaves ilie Ducleiis. But without &ny question it 
taki-B up its Btation llierc before tiie nucleus begins to move towards the 
pcri|ihcry of llie egg. as the nucleus always moves in a directly npposlie 
direciloD Troin the body. In all eggs the yolk collccis at the cnloderDilc 
pole of the egg. Does ibis peculiar body ferve as as alliactinn fur the 
yolk in this egg? Or is it a mere coincideDce that it is in tlio midst of the 
yolk and has do particular connection with it? 

In conclusion, I would say that I cannot definitely determine its func- 
tion. I think llie body is homologous wilh the mcgnnucleus in proto- 
zoans. It is the vegelalive portion of the egg given ojr from the nucleus 
when the egg ckII has btciinio fully diffc re minted as such. Thai which 
remains of the nucleus is homologous wiih the mioronucleus in proto- 
zoans. It is the animal part of the egg which is further concerned wholly 
with the reproduction of the species. 



HisTOBicAi. Revibw of tdb Litekatuki^ a 






i NUCLBDS. 



HnfTmaD ('78. p. 545) in his studies on the young ovarian eggs of am- 
pbibians saw tlie yolk nucleus in liana eieaUntia. He merely mcnlions 
it and describes it as a round, dark, granular body wllhin the yolk. lie 
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llalbiani ('T9> has had some very peculiar views on the origin of this 
body. His ideas being now so untenable, I tjuole Ibis more as a curiosity 
Ihnn as shedding any light on Ihe true origin. Heconsiders the follicular 
cellsasbomidogousio the spermatoblasls. The yolk nucleus corresponds 
to the spermatic dements. One, becoming free from the follicle, penetrates 
the yolk. Wlien it flrsl enlers it leaves a sort of canal liohind it, wlilch is 
soon clnsed up by the surrounding yolk. It is a sort of sperniatozoid sod 
partially furlilines the egg prtliminary to the true fertilization which takes 
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ences to the literature on the subject is extensive, but, much of it being 
inaccessible to me, I have made no note of what I could not personally 
examine. 

Van Bambeke ('83) 8tu.died this body in the eggs of Luciseui rutilus 
and Rhodeut amarut. He says very liltle as to its origin, but thinks it 
may come from the nucleus. His figures show it to be connected with 
the nucleus by a funnel-shaped tube, the large end of which encloses the 
nucleus and the small end touches the yolk nucleus. From this appear- 
ance it would seem to be connected in some way with the nucleus. He 
seems to think this body is the centre of the yolk elements. 

Balbiani ('83, p. 676) found this body in the eggs of Oeophilet. In 
these eggs the nucleus sends out prolongations. These break off close to 
the nucleus and in turn they break up into large granules. These take a 
deep stain. These granules, he thought afterwards, left the viiellus and 
lierame the cells of the follicle. In this theory he was supported by Fol, 
Roule and Sabatier. There was one granule, however, that became 
differentiated from the others, and instead of forming a'cell of the follicle 
remained in the vitellus and became what is known as the yolk nucleus. 
He thought its function was to originate the yolk. He says : "The first 
granulations of yolk are produced on the surface of this body and after- 
wards distribute themselves to all parts of the egg." In some animals he 
finds lines radiating in all directions from this body. Forming the limit 
to these radiating lines are concentric layers of substance. 

Balfour ('85, pp. 21, 50) describes the yolk nucleus as f^een in Araneina 
by Ludwig and others. He says it always disappears before development 
commences. He remarks that it is probably connected in some way with 
the nutrition of the ovum. This body is not found in all genera of 
Araneina. 

Haeker ('92. p. 251) having studied this body in Aequorea fonkalea 
calls it the meta nucleolus. In the ovarian eggs it was present within the 
nucleus as the nucleolus. One half hour after being laid the nucleus ap- 
peared to extrude this body. He traced the body in the blastomeres until 
a late stage in cleavage. The author thinks homologous structures have 
been seen in other Medusae. He considers the paracopulation cells of 
Daphnids described by Ayeismann and Ishikawa as homologous with the 
metanucleus of Medusse. Haeker did not observe any division or any 
Tadial arrangement of protoplasm around this body. 

Monticelli ('92) has studied this structure in the ova ot Distomum veli- 
porum and D. richicardi. He concludes that the vitelline nucleus is a 
cytoplasmic product, a nutritive difierentiation probably acting as a centre 
in the formation of yolk. 
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Explanation op Fiouues. 

Abbreviationt. 

b — blastoderm. 

/—follicle. 

m — egg membrane == zona radiata. 

nl — nucleus. 

y*— yolk. 

« — zona radiata. 

yk. nl. — ^yolk nucleus. 

All tbe figures were drawn with the Abbe camera and Zeiss D and 4 //, 
X 320. 

Figs. 1-9 and 24-26, inclusive, are found on Plate i. 
'* 10-18, inclusive, are found on Plate ii. 
'* 19-23, •' " " *' iii. 

Fig. 1. First appearance of yolk nucleus in smallest eggs. 
1(a). Nucleus before extrusion of yolk nucleus. 
2,3. Successive stages of growth. 
•• 4. Yolk nucleus much reduced in size. 

" 5-16. Successive changes in appearance and growth of the yolk 
nucleus. 
(All of the above eggs stained in hsematoxylin.) 
••17(a), 18. Stained in eosin. 
" 19. Egg near the time of maturation. 
Fig. 20. A little latter stage than that of Fig. 19. 
•* 21. A ripe egg. Yolk collected at entodermic pole of the egg. 
" 22. Egg segmented into 2 cells. 
** 23. ** •' " 32-64 cells. 

•' 24. " " *• many cells, probably 600. 

25. Late stage in segmentation. Blastopore nearly closed. 

26. Blastopore closed. Yolk nucleus somewhat scattered through 
the yolk. 









On ihe FUhtt obtained by the Naturalitt Expedition in Sio Orande do 8uL 



(,Read b^ort the American Philoiophieal Society, January 3, 1894.') 

The flaliCB of the BraiiHan province of Rio Grande do 8ul have beeo 
locnlly studied by Henael (1868-70) and Von JLring (1893), bo that they 
are belter knonn than Ihoae of some other parts of Soulh America. Tbe 
latest enumeration, that of Voa Jhrtng. iocludcg forty-nine speciea. Tbe 
present report includes forty-one species, of which twenty are not found 
in Von Jhring'B liBt. Perbape three of these are enumerated by that 
author under different names, ao that this paper adda perhaps seventeen 
species, bringing the whole number lo sixty-six species. The number of 
species in Voa Jbring'a list wliicli I have not found in this coliectiou is 
thirty. This wide diversity in the colleclions is probably due to the fact 
thai ilioBc studied by Henael nod Von Jliring were mude much nearer tbe 
coast, while my collection was obtained in the interior near the mouu- 
tains. The absence of various species of the lower and tide waters from 
my collection, together with the preseace of species of the smaller 
streams, may be thus accounted for. A BUmmary of the results will be 
given at tbe end of the paper. 

The collection now reported on was made by Mr. R. H. Bmiih, who 
was sent to Brazil in the interest of tbe Ameritan Naturalitt. A report 
on tbe Mammals was made in that periodical In the year 1889 ; and re- 
ports on ihe Reptiles and Batrachia bare been published in the Proceed- 
ingi of Ibis Society for 1884 and 1887. 

PLECTOSPONDYLI. 
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extremity of the maxillary booe Is in line with the posterior border of the 
orbit. The pectoral fin reaches the base of the ventral, but the ventral 
does not quite'reach the anal. 

The color is silver, with greenish and bluish reflections. A large black 
spot at the base of the caudal, and a smaller one behind the epiclavicle. 
No lateral band. 

Total length, 177 mm. ; length to base of caudal fin, 145 mm. ; length 
to base of anal, 89 mm. ; length to base of ventral, 63 mm. ; length of head, 
87 mm. 

This species is near the X hepietui Cuv. From the full description 
and figures given by Steindachner,* we learn that in that species, both 
the body and head are of more slender proportions at all ages, and that 
the interorbital diameter is relatively narrower. It possesses also a silver 
lateral band which terminates in a black stripe on the caudal peduncle 
and fin. The scale and ray formulse are the same in the two^species. 

The X. jenynaiiGihr. was thought by Steindachner to be identical with 
the X heptetus, but he subsequently concluded that it is distinct (see Sitz- 
her. Wien Akad,, 1891, p. 371). It Is evidently very near the latter, 
and has a more slender form 6f head and body than the X. brachycepha- 
lu8. The depth enters the length, according to Steindachner, 3.3 to 3.5 
times ; and the length of head enters the length 8.5 to 8.6 times. The 
interorbital width is less, entering the length of the head 4 to 4.5 times. 
Scales of lateral line 56-62. 

Two specimens. 

XlPHORHAMPHUS HEP8ETUS CuV. Stciud., I. C, 

Two specimens. The smaller measuring 179 mm., agrees with Stein- 
dachner's depcription, but the larger, 215 mm., differs in exceeding the 
proportions given as characteristic of old individuals. Thus the scale 

17 14 

formula is j^; the highest figures given by Steindachner being 70. Tiie 

eye enters the total length of the head 5.5 times ; the highest relative 
proportions of Steindachner's description being 4.66 times. In both 
specimens the length of the head exceeds the depth of the body. 

AsiPHONiCHTHYS 8TKNOPTERU8 Copc. Amer, Naturalist, 1894, p. 67. 

Char. gen. — Subfamily Hydrocyonlna?. Teeth on premaxlllary, maxil- 
lary and dentary bones ; the first in two series, the last in one ; those of 
both of unequal lengths. Dorsal fin short, above the anterior rays of the 
long anal. No lateral line of pores, except on a few anterior scales. 
Gillrakers lanceolate. 

This genus is Anacyrtus without a lateral line of pores. 

Char, specif, — Dorsal outline elevated ; profile of cranium concave ; 
mouth directed obliquely upwards. Scales 42, 20. Fin radii, I). 11 ; A. 
46, the anterior three shorter ; Y. 9 ; P. 15. Depth of body 2.66 times in 

• Sttzungtber, K. Wien Akad. Wits., Nov., 1876, p. 85. 
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Lateral line, 87 ; anal i&ys, SO ; head thick ; eje, 8^, 1| to InterorblUl : 

elongate T. (oltlMpt. 

aa. Teeth ou the base of the maxillary booe. 
Lateral line, 33 ; aoal rajs, 19 ; eje large. 2i Id head, equal Interorbital ; 

eluDgRla; do spots T. pUodut. 

Id the T. rutUu* the furm is rather elongate, the depth enteriag the 
length (minui caudal fin), 3QQ liiiien, white the head is short, enterinx 
the length 4.S times. The eye is large, entering tlie length of the head 
three times, and equaling tlie widlh of the convex inlerorhital spkce. 
The iniixillary Is toothless and reaches the vertical line of the 
anterior border of the orbit. The muzzle ia as loog as three-quarters 
the diameter of the eye. Bcale formula, 'tif. Radii, D. 11 ; A. 38 ; 

V. 7, with a lanceolate scale at aiilU. The pectoral reaches the base of the 
ventral, but the ventral does not reach the annl. Origin of dorsal a little 
posterior to that of ventral. The color is yellow silvery, whiter oa the 
middle of the sides. Humeral and caudal spots obscure, the former Dot 
visihie in some gpecimens ; apparently verlical where obscurely visible. 
Mediiin caudal rays black. 

Tola! length, 13j mm.; length to base of caudal, 110 mm.; length to 
base of anal. 70 mm.; tenglh to base of ventral (oblique), 50 mm.; 
length of hend. 24 mm. 

The specimens agree In the main with Stelndachner's description," 
although the number of scales of the lateral line Is a little greater than Is 
given by him. In outline of body our specimens are most like his eloo' 
gikted variety (PI. ii, Fig. 8) ; but the head is shorter, since id the variety 
the head enters the length four times instead of 4.5 times. 

A few specimens. 
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to base of anal, 68 mm. ; length to base of ventral (oblique), on 45 mm. ; 
length of head. 2S mm. 

This species is allied to the T, mcteulatus Linn., but that species has a 
larger eye (one-third head) and a longer anal fin (3^-8 rays). * 

The number of rays is so constant in numerous specimens, that, if 
St«indachner's figures are correct, which there is no reason to doubt, this 
form must be distinct. The T. maeulatua is ascribed by both Boulenger 
and Von Jhring to Rio Grande do Sul. 

The proximal part of the maxillary bone is minutely serrate, but not 
dentate. 

Fifteen specimens. 

Tbtragonopterus eiobnuanniorum sp. nov. 

A species of rhombic form, differing from those above described in the 
smaller number ot anal radii, and fewer scales of the lateral line. Depth 
entering length without caudal fin two and a half times ; length of head in 
the same 3.4 times. Eye large, longer than muzzle, entering head three 

7 

times, and equal interorbital width. Scales 32 . Radii, D. 11 ; A. 23. 

Ventral commencing a little anterior to first dorsal ray, not reaching 
anal. Pectoral reaching ventral. Profile of head very slightly concave. 
Dorsal and ventral profiles subsequently arched. Color silvery, with a 
whiter silvery lateral band. No humeral nor distinct caudal spot. Middle 
caudal rays dusky. 

Total length, 67 mm. ; length to base of caudal fin, 53 mm. ; length to 
base of anal, 35 mm ; length to base of ventral (oblique), 26 mm. ; 
length of head, 15 mm. 

But one specimen presents exactly the typical characters of this spe- 
cies, but five others probably belong to it. They have a few more scales 
of the lateral line, as 3:5-4, and one has 36. They have a basal caudal 
spot, and four of them show traces of the humeral spot, and have a steel- 
blue reflection, as in the 7\ jacuhienais. The small number of the anal 
rays, 23-4, distinguishes it from the latter, where there are always 27-8 ; 
and the lorm is more elongate. 

This species is dedicated to Prof, and Mrs. C H. Eigenmaiin of the 
University of Indiana, whose work on the fishes of South America has so 
elucidated the subject. 

Tktbaoonopterus laticefs sp. nov. 

Form, elongate oval ; depth entering length (without caudal fin) 2.6 
times ; length of head into same, 3.75-4 times. Profile of buck descend- 
ing regularly from dorsal fin ; of front, straight or slightly concave. 
Diameter of eye greater than length of muzzle, entering 3 to 3.8 times in 
length of head. Front slightly convex transversely, wider than diame- 

* Teste Steindachner, I. c, p. 10. 
PBOO. AMBR. PHIL08. 80C. XXXIII. 144. L. FUIMTKU MABCH 8. 1884. 
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ter of eje, ani ealering length or bead 3.33 to 2.5 tlrneB. Bcales. 3; ; R«- 

(lii. D. 11 ; A, 20. Peclnral fla reaching Laae of ventral : ventral not 
reaching anal. No denLiculalians on mnxillary bone. Color, allverj : n 
ailTer lateral stripe, w[lh humeral and caudal spots. The humeral spot is 
Buhround and the caudal extends (o the end or the mciJlan caudal rays. 

Toial length, 74 mm, ; length to base of caudal fln. 60 mm. ; length to 
flrHtanal raj. 40 mm.; length to base of venlral (oblique), 26 mm.; langik 
of head, 10 mm. 

Eighteen spccimenB of tbia speciea are before nie. It is allied in the 
T. fateialut Cuv., T. brtvimaniu Ounther, and T. jenyatii Stvindachner. 
The boily is deeper than in the first named, and the frontal region U 
wider; the muzzle is shorter and the maxillary bone is not denticulate. 
From T. bretinuinut it dilTers in the deeper body, larger eye, and longer 
pectoral Sn. The T. jeiiyniii has a narrower front, only 83 scales of the 
lateral line, and the hnmeral spot a vertical bar. According to Stein- 
dachner'a figure, the doraril outline descends towards the dorsal fln ; In 
T. Intietpt it rises to tlivt tin I would have suspected that this spe<deB 
iiiighl be the T. ihringii of Bnulonger, but one of the principal characters 
of that species, as well as of the T. alburnvi of Hcnsel. is that it has hut 
10 dorsal radii. The T. obieurui Hens, has the interorbltal diameter equal 
the eye, and a vertical humeral spot. 

TETRAflONOPTEnua TLlODtJS sp. nov. 

Form rather elongate, depth entering length flees caudal fln) three 
times: length of head enlering the same four -times. Maxillary bone 
extending beyond anterior border of orbit, supporting several trideniicu- 
late teeth on its proximal portion. Eye large, much exceeding muizle, 
entering length of head 2.3.> times, and a little exceeding the interorbllal 
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of scales above the lateral line, and has the humeral and caudal spots, 
which are wanting in the T, pliodus. 

Hemtorammus luetkenii Boul. Tetragonopterui luslkenii Bnulenger, 
Ann. Mag. Nat. Hut., 1891, p. 173. Chirodon luetkenii von Ihring, 
8u88wa88. Fiaehe v. Rio Grande do Sul, 1893, p. 22. 

Form deep ovate, outlines of body equally convex. Profile of front 
straight, a slight concavity above line of preopercle. Depth of body into 
length (less caudal fin), two and a half times ; length of head into the 
same, four times. Eye large, its diameter greater than length of muzzle, 
a little les» than interorbital width, and entering length of head 2.8 times. 

Scales, 32 . Kadii, D. 11 ; A. 23. Pectorals not reaching ventrals, and 

ventrals not reaching anal. No teeth on the maxillary bone. Tubes of 
lateral line on eight to twelve scales. Dorsal fin originating a little be- 
hind vertical line of origin of ventrals. Color, silvery ; a silver band on 
side. Humeral spot large, distinct, subround ; caudal spot distinct, ex- 
tending to extremities of median caudal radii. 

Total length, 76 mm.; length, without caudal fin, 60 mm.; length to 
origin of anal, 40 mm.; length to origin of ventral (oblique), 29 mm.; 
length of head. 10 mm. 

This species differs from the H. robu8tulu8 Cope in its more compressed 
head and in the absence of teeth on the maxillary bone. An abundant 
species in the Jacuhy. 

Chirodon monodon sp. nov. 

A single crenate tooth on the proximal extremity of the maxillary bone. 
General form rhombic oval. Depth in length, less caudal fin, 2.6 times ; 
length of head in the same, 3.6 times. Ejre large, its diameter exceeding 
length of muzzle, equaling interorbital width, and entering length of head 

5 

8 times. Scales, 32. Radii, D. 10; A. 19-22. Pectoral reaching ven- 

tral, and ventral nearly reaching anal. Origin of dorsal a little posterior 
to that of ventral. Lateral line extending on 9-10 scales. Silvery; an 
indistinct, narrow, dusky line visible on the middle of the side from the 
caudal fin to below the dorsal. 

Total length, 46 mm.; length to base of caudal fin, 35 mm.; length to 
base of anal, 23 mm.; length to base of ventral, 15 mm.; length of head, 

9 mm. 

This small species has a scale formula about as in the Hemigrammus 
ihringii, but there is but one series of preniaxillary teeth ; there is a 
tooth on the base of the maxillary bone, and there are only ten dorsal 
rays. The number of anal rays is somewhat variable. Of the three 
specimens, one has 19 rays, the second 20, and the third 22. This is a 
deeper bodied form than the C. pi8ciculu8 Gird., and the only other spe- 
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cleB. O. iaterruptut 3en., is said to have II dorsal rayi and no maxillary 
leeth, 

DiAPOHA SPECULIPERUU, Amtr. Naturaliit, 1804, p. 67. 

Ohar. gen. — Adipose &□ preseDt. Dentition as in Tetragonopterus, i. «., 
with two mwa of denticulate teeth on the preiiiaiillary bone and one row 
oa tlie dentaries. Origin of the short dorsal Qn entirely posterior to Ihat 
of tlie ventrals. Anal lln elongate. Belly not icceled. The operculum 
produced posteriorly belon the lateral line to an apex. Lateral line not 
complete. Narcs close together. Inferior limb of eiterual branchial 
arch without rakers. 

This genus ts allied to Hemigrammus, but has a peculiarly formed oper- 
culum, which displays a tendency towards Ibe cbaracier which Is so 
much developed in Corynnpoma Gill,* 

OAnr tpeeif. — Form rather ehmgate, the deplh entering the length 3.35 
times (lesB caudal fln). Length or Leail entering tlie same 3.6 times. 
Maxillary bone elongate, reaching the line of the anterior border of tlie 
pupil, supporting 4r-5 teeth nl its proximal end. Eye large, its dmmeter 
exceeding the length of the muzzle, equaling Interorbital wIdLh, and 
entering length of head three times, one diameter equaling the long hori- 
zontal diameter of the operculum and auboperculum. The tatter two 
elements f<irm a lublriangular plate, of which the long diameter Is hoH' 
zonial. and of which the base is conUnued as a process along the posterior 
border o( the preoperculum. The upei of the triangle is formed by the 

ezlreniiiy of the suboperculum, and is obtuse. Scales, ar"; lateral line 

pores and tubes present on ten scales behind the epiclavlcle. and on eight 
scales anterior to the caudal flu. R'.dil. D. 1.0; A. 3.3B ; V. 7 ; P. 11. 
Fcniorals just reaching ventmls. and ventrats not rcacliiag anal. Caudal 
deeply emarginate, a curved patch of scales extending on the inferior 
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CURIMATTTS OILBBRTII Q. and G. 

Numerous specimens. 

SXERNOPYOID-fi. 

Carapus FA8CIATUS Pallas. 

StERNOPYGUS VIRRSCBNS Val. 

Apparently abundant. 

NEMATOGNATHI. 

SiLURIDiB. 

Khamdia SAPoVal. 

Five specimens wliich agree with the description given by the Eigen- 
manns, except in the possession of narrower bands of premaxillary and 
deotary teeth. The premaxillary patch Is five times as long as wide. 

KhAMDELLA 8TRA1CINRA sp. UOV. 

Surface of posterior cranial bones fossate, but covered with a thin skin. 
Fontanel reaching base of supraoccipital process, with a narrow bridge 
opposite the posterior border of the orbit. Adipose fin entering the length 
(to base of caudal) five times, and equal to depth of body ; length of 
head entering total, four times. Upper lip projecting a little beyond 
lower ; tooth band in both jaws wide ; teeth well developed. Eye 4 times 
in length of head to angle of operculum ; one and a third times in inter- 
orbital width, and one and a half times in length of muzzle. Centre of 
pupil nearer end of muzzle than opercular angle. Maxillary barbels 
reaching middle of ventral fins ; external mentals reaching base of pec- 
toral fins ; middle mentals half as long as externals. Dorsal spine rather 
slender, elongate, toothless ; pectoral spine more robust, longer than sotit 
rays, with eight robust spines on its internal border, and n^ore numerous 
smaller dentations on the anterior border, which are not recurved. Radii, 
D. I 6 ; A. 13 ; P I. 8. Caudal fin deeply emarginate, the superior lobe 
a little longer than the inferior. 

Total length, 85 mm.; length to base of caudal fin, 68 mm.; length to 
base of anal, 50 mm.; length to base of ventral, 33 mm.; length to base 
of pectoral, 19 mm. Length of head to apex of supraoccipital process, 
21 mm. 

Color in spirits, brownish straw-color, with silvery opercle, rather 
sparsely dusted with black specks. Adipose fin dusky bordered. 

Five specimens of this species, which approaches the B. jenynsii Gthr., 
according to the detailed description given by the Eigenmanns. That 
species is said to have the eye only one- fifth the length of the head, and 
the adipose fin is one- fourth the total length. The occipital process is 
said to be covered with a thick skin. In the R. ttraminea this process is 
rugose and is covered by a very thin skin, and approaches quite near to 
the dorsal plate. From the R. eriarcha E. and E., from the Ungiiay 
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cohered with a conlinuouB series of 
eliingute nnd directed forward, and the 



Tiver, this species differs In tbe proportions of the eye sad head, the much 
lunger barbels, much shorter adlposo Bn, etc 

PiUELODUB- NioRiBAttBis Blgr., Protied*. Zool. Soc, LoodoD, 18B1, 
p. S33, PI. xxT, Fig. 1. 

Several specimens. 
LoRtCiRiA CADE.B llensel, Archie, f. Nalurgeich, I86S, p. 309. 

Represeoied by four specimens of raiber small site. The muzzle Is 
depressed nnd ta acuminate when viewed (rom above, and its length from 
the orbit enters the length of tlie head to llic postcriur extremiiy of tbe 
iiccipilal plnle two and a half times. The ed^es of the muzzle are hSipid 
but not bristly. Tlie abdo[ 
scales, of which tbe lateral 

median smaller and in two rows. Those between tlie ventrala are distinct 
a single anal which is notched in front for 
)e are furnished with obtuse keels, one on 
OHcb side, whicli form a pair of ridges which converge fonvarda and are 
continued on the occipital plate until Ibey approach quite closely. They 
then diverge and terminate above the poslorhilal plate. The third median 
nuchnl plale is not ridged, but a lateral plate which joins il and tbe sec- 
ond auchal on each side has a keel. Tliere Is no keel posterior to this, 
nor any between it and tbe superior keel of the lateral line. Tbe space 
between the nostrils forms a median narrow ridge which bifurcntea poa- 
terlurly, each half disappearing above Ibe middle of the aupraorbilal 
border, from which it is separaied by a groove, wliicb is a posterior con- 
tinuation from the mireal fossa. The central premaxitlftry ridge Is 
divided by a narrow median groove, and a shallow groove bounds [ho 
lileral plutes on each side, terminating in a preorbilal foasa. Scales of 
lateral line, 2H-3U ; the lateral keels uniting on the eighteenth scale. 
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the dorsal region and one on the nape. Five obscure dusky spots on the 
lateral border of the head to the opercular fissure. Dorsal fin with a dark 
spot near the extremity. Caudnl with a dark spot at each apex and two 
at the base. Anal, ventrals and pectorals dusky at the extrefhity. 

Total length, 78 mm. ; length to base of caudal fin, 66 mm. ; length 
to base of anal fin, 81 mm. ; length to base of ventral, 21 mm. ; length 
to base of pectoral, 11 mm. ; length to end of occipital plate, 15 mm. 

The only species which it is necessary to compare with this one is the 
Loricaria konopiekyi of Steindachner.* According to this author this 
species resembles the L. cadea in most essential resi>ects. It has, how- 
ever, two lines of keels between the dorsal spine and the lateral ridge, 
where none exist in the L, eadem, and the middle rows of abdominal 
scales are in five rows instead of three. The teeth are nine or ten instead 
of six or seven, and the keels of the lateral scales come together on the 
fifteenth instead of the eighteenth row. The muzzle enters the head 
length 2.5 times instead of twice. The L. konopiekyi is from the Amazon 
basin. 

Loricaria lima Kncr, to which this species is referred as identical by 
Von Jhring, differs as follows: The head enters the length 4.66 times; 
the superior ray of the caudal fin is produced ; the eye enters the head 7.5 
times ; the fins are spotted. 

Loricaria spixii Sieindachner, Denkschr, Wien Akad. TF»m., 1831, 18 ; 
PI. ii. Several specimens. 

HisoNOTus LiBViOR sp. nov. 

Form rather slender, the depth at the base of the first dorsal ray enter- 
ing the length to base of tail, six times ; and equaling the length of the 
muzzle anterior to the orbit. Eye small, entering length of head five 
times, and three and a half times in the nearly fiat interorbital space. 
Venter not entirely covered with scales, there being a series on each side, 
and a row of smaller ones in the middle, separated from them by a naked 
space. Median series expanding into a shield just posterior to bases of 
ventral fins. Dorsal and ventral aspects of caudal region rounded. 
Scales posteriorly moderately hispid, smoother anteriorly ; on the top of 
the head the prickles very small. Lower lip convex, with narrow mar- 
gin, and coantely tubercular surface. 

Origin of dorsal fin a little posterior to line of origin of ventrals. Caudal 
fin witli the inferior angle produced a little farther than the superior. Spines 
of fins only moderately hispid, except towards the extremities of the pec- 
torals, where the prickles are coarser. Radii, D. I. 7 ; P. I. 7 ; V. L 5 ; 
A. L 5. Scales of lateral line, twenty-eight. The pectoral fins reach 
the middle of the length of the ventrals, but the latter do not reach the 
anal. 

• Daik9chr\flcn math. Wim. Klatw. Kaia. AkademUd. Wistentch., 1879, p. 45, PI. vl, Fig. 3, 
and PI. vii. Fig. 1. 
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Color, light brown. The dorul fln Is Bpftrsely ftnd the c^uditl fln b 
closely spotted with blaclciah, And the spinoua rajB of bolb are Itght 
colored with dusky epotB. 

Total length, 113 mm. ; length to bails of candal fln, 41 mm, ; length to 
bueof koat, 25 mm. ; length to base of ventralB, 16 mm. ; length to line 
connecting bases of pectorals, 10 mm. 

A single specimen from the Rio Jiw;uhy, Bio Qrande do Siil. 

This Is the third species of the genus now known, the one lint da- 
scribed being the if. notalui of Eigenmann.* This apecies is said to 
be characlerized by the presence of a trinngular posterior process of 
the occipital element, and by the compreHsed and elevated form of the 
head ; characters not seen in the present species. The orbli Is smaller, 
but the tnterorbilal space is only as wide as three of lis diameters. It has 
only twenty-flve plates of the lateral Hoe. The Hitonota* nigrifjutdai of 
Boulenger differs in the tweDty-flTe plates of the lateral line, the I. S 
pectoral rays, the more numerous rows of Tentral plates and the larger 
eye. 

HlBONOTUB LGPTOCHtLUS sp. nOT. 

Form rather slender ; he&d rather depressed. Depth al first dorsal ray 
entering length to base of caudal fln, 5.5 times. Eye Bti^atl, entering 
length of head 5.5 limes, and three times on the rather flat interorbilal 
space. Venter covered with from ten to twelve rows ol scuta, a Blogle 
row on each side anteriorly, larger tban the others. Caudal region 
rounded above and below. Hispid everywhere, especially on the super- 
temporal region. Three transverse and a median rhombic scuta between 
the occipal scule and llie base of the dorsal spine. Lower lip thin, with 
(hin transverse posterior margin and inconspicuous tubercles. 

Dorsal fln originating a little posterior 10 ventrals. Pectorals reaching 
middle of ventrals : venlrala harely reaching aiial, loTerior angle of 




pOTDS Rid&icAUDA BouleDger. OtoHaelat nigritaitda, Boul,, Pro- 
d». Zool. Soc. Londun, 1801. p. 331 ; PI. xxv. Fig 8. 

One tpecimeD. This species differs fmni tbose described ftboTe, in the 
presence of ouly two nuchal scula between the occipital bone and Uie 
base ofibe first dorsal my, as rejiresenled in Boulenger's figure. In ilils 
pdlm it agrees nilb tlie two species of Otncinclus to be described below. 
Iti Ibc two Bpeciea of Ilisonotus rererred to. I here are four tiudial pintea 
crossing the SAitio space. 

The Bpecimen of H. nigrieauda mensures, oei; BO mm. The sides and 
posterior two thirds uf tiie middle Hue ol tbe belly uro e(|iiaitiutis, Ihe 
rrninitider smouih. 

Otucikclds rLEitLie sp. d07. 

Head lurge. muzzle rather shorl, widlh posteriorly equal depth of body 
at flrst dorsal spine, and eoteriug the length less tbe caudal fio four and ft 
quarter times. Eye entering length of hend four limes, and interorbiial 
width three timea. Body comi>re8sed ; superior and iuferior aapccls 
of caudal peduncle flattened, and sepiiraled from sides by an angular 
keel. Surfaces everywhere hispid. PBrfumtions of supralcmporal pliile 
namDniiis. Loner Dp very thin, and entirely smuolh. Plates of Iwlly in 
Iwu taienil niws which nre directed forwards, and are separated by a 
single row on the inldilie line, which \% sometimes more or less incom- 
|itote, Uius perniitiing tbode of the lateral series to come lu contact. 
Occipital plate angulate posteriorly, and separated from dorsal spine 
by two Iranserse pliiles and a Email median piisicriiirly. 

Tbe pectoral spines reach Ihe base of ihc ventral fins, and the ventrals 
fall considerably short of the anal. Caudal lubes acute, sulieqiial. Radii, 
D I. 7 ; P. I. 6 : V. I, 5 ; A, I. 5, The spines are all strongly hispid, 
and tbose iif the peciorat Sn are more rubuel thiiU that of the dorsal. 
Plalea ot lateral Hue, 25. 

Light yellowish brown, with a row ot about six oblong dnsky spots 
along Iho lateral line, which become obscure anteriorly. A series nt 
corren ponding spots along Ihe dorsal region. Dorsal and caudal finsligbt 
colored with numerous dusky sj>ots. A black tpot at the buse of Ihe chu- 
<lal fln in some specimens. 

Tiiial lengib. 56 mm. ; length to base of caudal fla. 43 mm. ; length to 
tiase ofantl. 27 mm. ; length to base of ventral, 10 mm. ; knglh to tinse 
«if pectural. lb mm. ; length of hKad, 10 mm. : interurbital width, T.S mm. 
This tjiecies need only be compared with the ajRiM of Steindachner, 
'^hich Is foutid near to Rio de Janciru. That spvdes has a pnsieiior 
VUberusiiy of the occipital plate which is wuDllng in this spm'ies, and 
^telnduchner represents only cne entire plate between the occipital and 
'V.he base uf the dorsal spine. This region iB more depressed In the 0, 
JIfrtliV. and the body la considerably more compressed, from ihe doi-sal to 

E8, PUIL09. soc. XX-tlll. 144. M. PKINTKD HAtlCII \ 1894. 
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the caudal flna. The eye is Also'emaller than in the 0. affiitit. The Up It 
even weaker than in Itie HUoaotu* UptocMlai. 
Rio Jacuhj, Rio Giuade do Sul ; numeroui specimens. 

OrociNCLua pimbriatdb sp. no v. 

Form moderately stout ; deplli at b^e of D. I. entering length without 
caudal fln. four times. Head rather depressed with the muzzle rounded, 
entering the length (measured i» opercular border) three and a hair times. 
Eye entering length or head 4.35 times, and the flat IntcrcirUital apace 
3.75 limes. Posterior lip well developed, coarsely tubercular, its border, 
together wiih llio border of the nnlerior lip and the inner edge of the 
beard, fringed with obtuse processes. Occipital plate with acute apex, 
separated Irom biise of dorsal spine by two IransTerse plate* and a small 
median posterior one. Ventt-r with three series ol scuia; a lateral series 
of long ones directed forwards on each side, and a row of median scuta 
in contact with Ihciii. Scales everywhere hispid, Supiatemporal perfo- 
rations small, numerous, but concealed by the integument Inferior and 
Mipcrior aspects of caudal region flattened, and separated by an angular 
keel from the sides. 

Origin of dorsal fln immediately above that of the ventral. Caudal 
lobes Bcute, equal. Radii, D. I. 7 ; P. I, 6 ; V. 1. 5 ; A. I. 5, Pectorals 
reaching a little beyond ))Bse of ventrals ; latter barely reaching base of 
anal. Twenty live rows of scuU in lateral line, 

C'lilor, ligbi reddish yellow. There are four large dusky spota along 
the lateral line, the anterior enlarged and obscure. A series of corre- 
sponding dorsal spots. Caudal fln with three vertical dusky bars, which 
are sometimes broken into spots. Other fins with a dutky spot at base : 
the anal and dorsal with the spinous ray entirely dusky. Below, straw 
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dorsal An originates above their base, and not behind it, as is the case in 
0. flexUU. 

Rio Jacuhy, Rio Grande do Sul ; numerous specimens. 

In the many specimens of this species and tlie 0. flexUii \i\ the collec- 
tion, the adipose fin spine is constantly wanting. 

Plecostomus commbrsonii Val. 

One adult specimen. A young individual, which I suppose to belong 
to this species, exhibits the following characters : 

Scuta not connected with each other anterior to the posterior border of 
the dorsal fin, and consisting of a median ossification only, each scute sup- 
porting a median comb of bristle-like teeth, which is longitudinal on most 
of them and is directed obliquely upwards posteriorly on the superolateral 
series. Besides the central cumb, each scute has a shorter one near its 
superior and inferior extremities. Inferior surface, as far as the vent, 
without granules or scales. Scuta of lateral line, 28. Traces of a longi- 
tudinal angle on the posterior part of the suprateroporal plate, and of two 
near together on the posterior part of the occipital. Head marked with 
coarse granular ridges, which are little marked on the suborbital and in- 
terorbital regions, and are replaced by fine lines on the anterior part 
of the occipital plate. Muzzle acuminate oval, viewed from above ; tip 
naked ; sides without bristles. Occipital bounded posteriorly by a single 
nuchal plate, which te separated from the l>asal dorsal fin plate by a second 
nuchal. Lip large, entire, coarsely tubercular. Teeth about {| on each 
side. The humeral angle extends on two plates only. 

Fin ladii, D. L 7; P. I. 6 ; V. I. 5 ; A. 5. The eye enters the length of 
the bead to the apex of the occipital plate six times, three times in the 
muzzle, and 2.25 times in the interorbital space, which is plane. The 
base^of the dorsal fin is as long as the space from its po«iterior ray to half 
way between the adipose fin and the base of the caudAl. The pectoral 
extends a little beyond the base of the ventral, and the ventral t/> a short 
distance beyond the ptjsterior ray of the anal fin. The inferior apex of 
tbe caudal fin is considerably longer than the snperior 

Total length, 47 mm.; length to base of cao^lal fin. 34 mm.: length to 
base of anal fin, 23 mm.; length to ventral. 17 mm.; length to l^^^e of 
pectoral^ 9 mm., length of head to ipex of occipital p!ate, 13 mm. Co!or 
in alcohol, reddish brown, an obfcure dark shade a^iout the l^^^^e of *h«; 
dorsal fio. A nngle row of dusky spots in each membranonii •pa^*^ of 
the doraal fin. Caudal fin whh about three obliqae veric**. CT'/t^-row* of 
mfoos spots. 

The single spedmeo on which :b'i* d*r»<:rpt:>n i* for:nd*^ 'a pfA^tVy 
yooog, yet varioos :ad:ca^;oRS po:c: to ri l^or of srta'! kza *r n-at ..r-j 
The welWereloped !:p acd :aberc!es are :i»'/*e r.f a mature 1*::. ^rA tb* 
relatively small I'ze of :L» eye Iz^ilctle that ihtle ch^nz^t » Vi fc*^ I'xA^d 
for is Ike profiortMU of :L* be;k*l I: m pr>ba2r:e tiat the defteicat 
cataoB of Cfee aatericr U>iy pUtes ts a cfcaneter of 
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Plbcostomits 

Head with three oMuse nngles ; tbe Isiersl extending posterior to tfae 
orbits ; the median obscure between tlie orbits, but distinct on the occipi- 
tal plate. Belly covered with granular scalea which are collected Into 
Indistinct scuta posterior to the lip. Posthumeni ridge short, corering 
onlj four or five scuta. Besides this, tlie scuta are not keeled, 
but are distinctly angular on the doraolaUral and rentrolatenil rons, 
and truces or keels exist on the anterior scuta of the two median 
lateral rows. Occipital plate bounded posteriorly by two scuta which 
are obtusely angutated, and these are separated from the base of tbe dor- 
•al spine by three IransTerse nuclial plates, each of which has nn obtuse 
lateral angle of the surface. There is a naked patch on tbe end of the 
muzzle, which does not reach the superior surface. Eye small, entering 
length of iiead eight limes, muzzle Qve limes, nnd interorbilal space S.75 
times. Lateral line of scuta, 30. All Ibe scuta are rough wftb longitu- 
dinal ridges, but they are not very spinous. Inferior and superior sur- 
facea of caudal peduncle flattened. Length of head entering total (with' 
out Cauda', fin), three and one-third times. 

Base of dorsal fin equal space between its posteriorny and a point half 
way between adipose and caudal fins. First dorsal ray equal length of 
bead ; shortest caudal rays equal from end of muzzle to posterior border 
of orbiL Radii, D. I. S in three specimens, I. 9 In one ; P. I. 6 ; V. L 5 ; 
A. 5. Pectoral extending to basal third of ventral ; ventral to posterior 
border of anal. Teeth JJ on each side the terminal portion elongate, 
amber- colored. Length of median caudal rays .66 of length of head. 

Total length. 330 mm.; length lo base of caudal Ha, 198 mm. ; to base of 
anal, 122 mm. ; to base of ventral, 83 mm.; to base of pectoral, 41 mm. 
Length of head to posterior border of occipital plate, 64 mm.; widtb uf 
head at opercular dssure of lateral angle, 40 mm. Length uf specimen 
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the Jatahy in Western Amazonia. Tlie four specimens of tlie P, agpUo- 
gaiter before me are from the Jacuhy, Rio Grande do Sul. This species 
also approximates tlie P. limosui Eigenm. {Proceeds, Calif, Acad. 8ei„ 
1888, pp. 167-8), from the (Jraguay R. According to the description 
this species lias the occipital plate bordered by a single nuchal instead of 
by three, and the middle rays of the caudal fin are nearly equal to the 
length of the head. The postdorsal region should be rounded above and 
below, whereas it is flattened, and the fins and belly are spotted. In the 
P. a»pHogaiter the caudal fin and belly are without markings. 

The PUcoitomui virescem Cope (Proceeds. Academy, Philadelphia^ 1874, 
p. 137) was founded on young individuals from Eastern Peru. The Eigen- 
manns state their inability to locate it in their system of Nematognathl. 
In their table of the genus Plecostomus (I. c. p. 398) is a section which 
includes species with the ventral integument more or less scaleless. a 
character which Boulenger alleges to be more or less untrustwoithy. In 
any case two specimens of the P. viracene of 60 mm. in length have the 
belly smooth. In one of 70 mm. a few granules appear on the median 
line of the belly. In one of 92 mm., a band of granules extends from the 
anus to the coracoid bridge on the middle line spreading and fading out 
laterally on the belly. Supposing the latter character to be retained to 
maturity (which is uncertain) the P. vireecens dififers from the species 
referred to the section with naked bellies by the Eigenmanns. Disregard' 
iDg the squamation of the belly, the former enters the section which 
includes the P. bicirrhoiui. The 1.1. is 26>7. Supercilhiry borders a little 
raised. The triangular part of the occipital bone is bordered by two 
scuta on each side, and one scutum which touches the apex, and none of 
them are angulated. Body scales not keeled. The base of the dorsal 
equals its length from the adipose fin. A few small spines at the inferior 
opercular angle. Head and body unspotted. All the fins spotted. Appa- 
rently nearest the P. tiUarni Lueiken. 

Callichthts tamoata Linn. 

CORTDORAS FALEATU8 Jenyns. C. marmoratus Steind., Denkuhr. 
K, Akad. Wien, 1879 (see PI. v. Fig. 1) ; good figure. 

About sixty specimens, varying in length from 35 mm. to 70 mm. I 
have examined al>out fifty of these in order to ascertain whether there is 
any variation in the degree of extension of the coracoid bones over the 
pectoral region. There is no variation, that of each side remaining widely 
separated from the corresponding one of the other side in all the speci- 
mens. Not having met with any variation in any of the species in this 
respect, I distinguished the species where the pectoral region is enclosed 
below by the coracoids, as a distinct genus, retaining for it the name 
Corydoras, and naming the series with naked breast, Gastrodermua* Ac- 
cording to £igenmann,t the type of Corydoras, C. punctatus h.. 



•PneeedM. Amtr. PUiim. Soc^ 1«7«, p. 681. 

t Rerimam <^S. Amer. yoMifygmaiki, 1»0. p. 4€S. 
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Die chaTBCier n hich I liave oaeignei] lo Onatrodermus, wliich ie tberefore 
llie true Cor^duraa. Ii ibertroro becomes necessary to give llic gentu 
wirb nmioted Ihorax a. new generic DHine. This I propoae sball be Osleo- 
goBier. The type \b ibe Corydorat tqatt ol Stcindaclmer, and ihe only 
other epccics wliicb cau be positively assigned to it is, sccording to 
EigcnmaDn, Ihe C. ipUndent Casleloau. 

ICHTHTOCEPHALI. 
Prof. Gill bas called my alicntioa to aa error wbich occurs Id my 
paper im llie clawiScatlon of fishes pub1)sbe<) Id 1671, in tbe exchanged 
places of the genera Monopterus and Synibi-ancbus. The cbaraclers of 
tbe one are by an lnadrerteDce ascribed lo the other, by an acchtenlftl 
eichange of (be names. 

SrMDRANCElID^. 
BiMBRAKCHt'S MARMORATUS BlocU. 

HAPLOMf. 
Ctprinudomtid£. 
OlRAHDlnus CAVDIHACt)LATt;s IlenBel., Areh.f. 2faturge$eh., 18T0, p. 362 ; 
VoQ Jbring. £titiuai>fr/. e. Hio Qrandt do Sui, I893,'p. 28. 
Depth of body a Utile greater than length of head. Dorsal fin origina- 
ting above middle of anal. Scales 88-8. H-idii. D. I. 7 ; A. 10. Eye 
one-lhird head, exceeding length of muzzle, and I.Q limes In interorblial 
vidlb. Scales between inlerorbital space and dorsal fln, 18. Yellowish 
wiih a black vertical spot on the thirleenlb scale from Ihe caudal fln. 

PERCOMOBPHI. 
CiCHLIDA. 



f^ilzhtT. K. Wien Akad. 
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on the posterior part of the body, one lateral line scale correfpondt to two 
transverse rows. Tbai the transverse rows nomber 72, while there are 
only 40 in the lateral line. Fin radii, l>. XX. 1^; A. III. 9 ; V. I. 5; 
P. 17. Color brownish above and yellowish below in alcohol. Sides of 
body and head with dorsal and anal fin rather sparsely spotted with 
small black spots. A much larger black spot at the base of the candal 
fin, which is not light bordered. A black band from the eye, the opercn- 
lar border, and another very distinct one from the eye downwards across 
the cheek. Paired fins uniformly yellowish. 

Toul length, 196 mm.; length to base of caudal fln. 168 mm.; length 
to base of anal, 115 muL; length to base of ventral, 89 mm.; length to 
base of dorsal (axial), 53 mm. 

The number of transverse rows of scales is intermediate in the genus, 
while the number of those traversed by the lateral line is smaller than is 
mentioned by authors as occurring in any known species. The promi- 
nence of the lower jaw approximates a character of the C\ luciuM Cope, of 
the upper Amazon, but in that species the top of the head is flat and hori- 
zontal and not convex and decurved. The scales are also larger. 

But three specimens of this fi«h were taken by Mr. Smhh. The small- 
est measures 137 mm. in total length and diflers as a younger individual 
in the larger eye, which enters the head 4.75 times, and equals th .; inter- 

orbital width. Radii. D. XXII. 13 ; A. IIL 9. Scales ]£. the transverke 

series twice as numerous as those of the lateral line posteriorly, and three 
times as numerous anterioriy. Besides the black specks there b a row of 
eight dusky spots on the side of the body. 

Gbophagcs gtmsogexts Hense'., Arch, fur Xaturg<M€h., 1870, p. 61 ; 
Von Jhring, Su$ntag§er FtMcfu ton Rio Grande da Svi, 189^, p. 31, 

I find four species of G&opkagms in the Smith oollectkin, which difler 
as follows : 

m. Cheeks naked or neariy so. 
Prcyfile nearly straight ; eye one-third head ; caiudal fin emargloate ; anal 
soft rays. 8; b(>iy oval; smaller O. g^mn^en^t. 

Pfx>file of skull strongly convex at ortiH : eye one-lhird bead ; outline of 
body cootracting from first d«»rBal spine pfj^Vi^norlj ; csudal fin trun- 
cate ; anal soft rsys, 8 ; smaller <r. cam^nts. 

«a. Cbeseks seal v. 
Profile fsm.'ith'L, preofifl'al booe wider : caudal fin \ruDCMVt ; anal w rh 
eight sofi rays : eye one-founh head ; 1, 1., t5 ; smaller.. <?. Wtucit^rwrvM, 

Profile siraigiit ; prec^ri^ial Uc^ne much wider ; eje m^/re tiiaa Umr tijDe* 
ia bead : V«dy ova! ; 1-1, 2^ ; a&al w;;ii nine wAi rays ; caadsJ fin 
roQAded; iarger O. kn 

In eack of the fo>iir sp(>ck» of Geoj'hagm i«enr dewnled, Slie 
bcHiadisg fold of like mftrkn lip is iniitrmptitd aS tht: 
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laroclliform lobe of Ibe Qrat branchU! nrcb is simple In the 0. gymnagmy*. 
in O. eamuTKt nnd Q. braehyumt iu border la divided Into digitate pro- 
cesaea. Id mj Bpeciraeo of O. braiilUtmi the digitate procesMa are pree- 
eot but Tudiinenial. Hensel bos diatinguished a apeciea as chBracieriEed 
among olher points by the absence of scales on tLe cheek. Bteindachner 
does not appear to liave met with tliia condiiion in the (?. brtutlietttit, jet 
be rerera Hensel'a apecies to the latter, believing that the absence of 
scales from Ibe cbeeli is an abnormaliiy, " probably moat frequent during 
the spawning season." I find llie chnracler on the contrary to be con- 
Btaut in the elgbt apccimens of G. gymnogenyt and O. eamuruM, which 
are of dUTereot sisea and agea, and which are characterized by well- 
marked peculiariliea of the form of the bead and the body. The scales 
are constantly preaent in five speclniens of the 0. braehyurui, which are 
or the same size aa those of the G. gymnogtnyt and Q. eamuru*. aod 
are aaaociated with equally well-marked speclflc cbaraciera. I believe 
with Von Jhring that tienael is right in regarding the character as of 
specific value. 

In the Qeophagnt gymnogtnyt the anlerior border of the orbit is as far 
from end of muzzle as the posterior border of the orbit is from the con- 
vexity of the opercular border. Profile nearly straight, doraal fin not 
scaly at base. Cheek naked eicept a patch of five acalea between the 
orbit and preopercle. Preorbilal l>one a llltte wider than tegumentary 

orbit. Scales ~^. Fin radii. D. XIII. H ; A. III. 8. Body deep ; the 

8 
depth contained in the length to base of caudal fin 2.33 times ; length of 
head in the same, three limes. Pectoral 6n reaching flrat solt ray of unal ; 
caudal fln openly eniarginnte. 
Color brown, each acale with a paler centre. A dark-brown spot 




Scales -^ . Fin radii, D. XIV. 10 ; A. III. 8 ; i 
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mens Willi tlie dorsal spines XIII. and two wiili llie so(t rays of llie anal 
D. Cnudtil (in irunciite. Grcalest depth entering lenglli, minuB caudal 
(in, 9.3 liniea ; length of bead in same three times, Dtamuier of eye 
entering head iliree limes. Pectoral So reacliing first soft ray of anal. 

Color hronn, each scale with a paler centre. The spotting is simiinr 
tn tliat of the Q. gymnogenn* except that the dorsal reginn is diishy nod 
-without well defined spots, the saddle shaped hlack spot in front of ide 
dnranl only remaining. Below the lateral line on the middle of the side 
is A Birongiy dedncd spoi. nnd tnices of one heiiind the epirlnvtcle are also 
visihle. A durk liar below ihe orl)lr. which is absent from most of the 
specimens, which have been somewhat hleachcd by alcohol. Fins 
ipntled as in 0. gymnogtnyn. 

Tolnl length. »5 mm.: len!;th to base of caudal fin, 73 mm.; length to 
hnse ofnnal, 48 mm.; length to base rif rentral, S6rom: length of head on 
Bide. 91 mm. 

8«vcn specimens. Thli epeclcs is near the Q. gymaogtus*. hut differs 
much in Ihe foriu of the head and body, and in the number of the rays of 
the dorsal fin. 

GBOPHAot;a biugrturuh sp. nov. 

Anterior border of orldt about as far from the end of the inua^ilc, as 
from the convexity of the opercular border. Preorbiial hone distinctly 
longer than diameter of tegumenlary orbit. Proflie straight, slightly 
concave at orbit. Form of body to caudal peduncle an ohiong nval. 



Checks with five rows of scales below orbli. Scales 



SM 



< Fin radii. D, 



XtV. 9: A. Ill, 3, In t? 
10: and in tlie latter a iie< 
men ilio anal rays are 
entering the lenglli. min 
ing the same 9. 70 times 



o specimens the dorsal rays are XV. S and XIII. 
imen llie anal rays are III. B ; In a thin speci- 
III. 7. Caudal fin iruneate. Greatest depth 
19 the caudal fin, 2.3 times; lenglli of head enter- 
Diameier of eye entering aide of head four 



Color in alcohol brown, the dorsal and anal flns blackish. The color 
of Ibe apinoUB part of the former is varied by the presence of olilique sputa 
n( a pale color, which form stripes running upwards and bnckwards, 
The8e transparent spots are wanting on the anal fin. A black spot at 
base of llrst dorsal rays ; another below the lateral line below Ihe middle 
of iho spinous dorsal and a black bar below the eye. 

Total kngtb, 97 mm.: length to base of caudal fin, TB mm.; length lo 
l)a*e of anal, 53 mm. ; length to base of ventral, 35 mm. ; length of head, 
28 mm. 

Five spectraens. This species is well distinguished from the species 
previously described, by the smaller eye, ami an abbreviation of the body 

rtUX. AMBR. PHIL08, BOO. XKXIII. 144. H PniNTED MARCII 5, 1894. 
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posteriorly. The l&tter character reduces the number of scales of the 
lateral line and alters iho relative proporliona getierally. Thus the lengili 
of ihe ciiuditl peduncle equals that of llie preorbiial bone to the orbit ; in 
the Q. gymnitgenyt it equals the length of that bone plus the diameter of 
the orbit. The coloration of the fins is also peculiar, 

Oeophaous BMAstMBKsis Quoy and Gaimard i StL-indachner, SUtb. E. 
Witn Akad.. 18TI, December, p. 13. 
Anterior border of orbit considerably farther from Ihe end of the muz- 
zle than the posterior border is from the convex edge of theopercQluro. 
The middle i>f the length of the head falls near the middle of tlie pupil. 
Protlie Rirnigbt and steeply dcscendiog. Preorbltal bone 1,75 timesas 
long as ihe diameter of the orbit. C'l)ceks with five rows uf scales. 

*'A 
Form of body oval, a little higher in front. Scales ^. Pin radii, D. 

XV. II : A. III. fl. Greatest depth two and one-third times in length to 
base ofcfluditl fin ; length of head in same two and three-quarter limes. 
Diameter of eye entering bead 4.66 times, and twice in the interorbilal 
nidtli. measured over Its strong convexity. Cniidal fln rounded, trun- 
cate in the middle, its basal portion s&ily throughout. 

Color light brown in alcohol, eHcb svule wiih a paler centre : a large 
black spot below the lalend line opposite the middle of the spinous dor- 
sal dn. A few scattered itearl hluu spots on the operculum and on the 
scales posterior to it. Caudal fin, spinous dorsal, and base of soft dorsal 
dusky : the caudal with oval Iranspartnt spols and Ilic spinous dorsal 
with a few oblique transparent streaks, directed upwards posteriorly. A 
few round transpai-ent I'pota at the pcslcrior baac ot the Bolt dorsal. 
Paired (Ins uitepolled. the anterior rays of the venirale dusky. 
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mens of Ibe A, flavilabris before me, I find lliat there are but two rows of 
scales on the cheek, one row on the inferior limb of the preopercle, and 
one on the interopercle, as I have figured and described. In ^. tetra- 
mera there are three rows on the cheek, and none on the preopercle and 
interopercle, as described by Steindachner. The preorbital bone is only 
.0*i the diameter of tlie orbit in A, flavilabris, as in the younger A. tetra- 
mera. The front between the orbits is absolutely fla^ in A. flatilabris, 
while it is convex at the borders in A, tetramera. All the specimens of 
A flavilabris have XVI dorsal spines. In all the lower lip is conspicu- 
ously yellow, a chnracter not present in the A. teiramera in my collection, 
nor described by authors. The absence of this characteristic mark is the 
only fault in my figure.* 

AcARA AUTOCHTHON Gthr. Steiudachncr Sitzber. K, Wien Akad., 1874, 
December, p. 4. 

SUMMARY. 

The species enumerated in the preceding pages are distributed in fami- 
lies as follows : 

New New 

Total. Genera. Species. 

ClupeidflB 1 

Characinidffi 15 3 9 

Sternopygidffi 2 

Siluridffi 14 6 

Symbranchidte 1 

Cyprinodontidse 10 

CichlidoB 8 2 

Total .42 3 17 

Besides the addition of seventeen species to the fauna of the Jacuhy 
river, five genera are intioduced. Four of these are Characinida;, viz: 
Asipbonichtbys, Chorimycterus, Diapoma and Pseudocorynopoma. Of 
these the first three are new to science, and the last has been previously 
known from the drainage of the La Plata only. The fifth genus is 
Sternopygus, which has not been enumerated by previous authors as 
found in the Jacuhy river. 

NOTE. 

Mr. Smith obtained near Chapada in Mat to Grosso fk'om the head 
waters of the Paraguay, l^etragonopterus Uneatut Steind. and T. moorei 
Boul. From the head waters of the Tocantins, not far from the same lo- 
cality, he obtained a species close to the T. caudimaculatus Gthr. 

• Proceeds. Academy Phila., 1872, p. 255., PI. xi, Fig. 4. 
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EXPLiNATION OF PLATES. 
Figures alt natural slxe uuIeBB ollierwise Btated. 

Plats IV. 
Fig. 1. Xiphorkatnphut brachyetphalut Cope ; a. liead from abuTe. 

Plate V. 

Fig. a. Ariphoniehthj/t iltnoptervM Cope. 
8. Chorimytlenit lenuit Cope. 

4. DUipotna tpeculiftrum Cope. 

5. Tetragonopttrut pliodu* Cope. 

Platk VI. 

Fig. 6. TttTagonapterui jacuhUmit Cope. 

7. TetragonopUrui lalieepi Cope. 

e. Telrngonopltrvi figtumanniorum Cope. 

0. Uhirndon monodon Cujie. 

Plate VII. 

Fig. 10. AAumd^IIa «(ramtn<a Cope. 

11. Hitotiotut Uptochiltu Cope. a. Head frout abuTC f DSIural size ; 

i. Head from below. 
13. HitoiMtii* Uxeior Cope. a. Head from above | natuml size ; 

fi. Head from below. 
13. Otocindui jUxilit Cnpa, a. Head from above J Datural size; 

b. Head from below. 
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On tht Btrueture of the SkuUia the FU»io»aurian RtptUia, ander. 
Speeitt from the Upper Cretaeeout. 



(,Read before tht Amarieati Philoiophieal Satiety, February t, 1394.) 

Prof. 8. W. Williston has described in Ihe Proettdingt of the Eaniai 
Academy of ^ienee fur 1890. (be skuii and part of the siceleloD of a 
PlesioSiiLirotd from [lie Niobrara Cretaceous of Kansas, under the nan^eof 
Cimoliataurui tnonii. Through the ktudnesB of Prof. Willislon, 1 have 
had the opportunity to examine the specimen, and I have been able to 
mukc some observations oa the structure of the sliali, nhich supplies a» 
imporlant desideratum iu our information on the subject. 

In a paper in which I eodeavor to trace tlie homologies of tlie cranial 
bars of the Beplilia,* I ascribe f to the Sauropterygia a single postorbitul 
arch, and state that the available evidence is to the eSect that this is llie 
zygomatic. I remark, " The supratemporal has no anterior conaectiuDS 
according to this author " (Von Meyer ou Nothosaurua), "aod the supra- 
mastoid is not described. From all that I can gather from Owen's figures 
and descriptions of Pleslosaurus, the structure is the same, which is con- 
firmed byobservatloDou such imperfect specimens as are accessiblelo me." 

Examination of Willlstou's specimen shows that there is but one postor. 
bttal bar, and that this is partly the zygomatic, since it eitends lo the 
distal extremity of the quadrate, and encloses with it a small zygomatic ur 
quadratiijugal bone. But the posterior part of the arch includes also a 
large supratemporal, as in many Testudinala. Above the supratemporal, 
and forming the parietomastoid arch, is the separate element which I have 
referred to in tlie above quotation as supratemporal, but which it is now 
clear is the supramiistoid. It is then homologous with the element in 
tchthjosaurus and in the Cotylosauria, which I have called by that name. 
This discovery enables me to demonstrate the correctness of my supposi* 
tlon made in the paper already quoted (pp. I9'22), that the postero -lateral 
processor the parietal bone, so cliantclcristic of Sphenodon and Lacertilia, 
really Includes the supramastoid elcjuent. There is no question about 
the distinctness of this clement from the parietal in IheCimoiiasaurus, and 
the suture is shown in the outline figures given by Willislon iu his dt-scrip- 
tion referred to. The suture between it and [he suprBtemponii ia not so 
distinct, but is nevertheless visible- The following figure is copied from 
Williston, with the sutures inserted as I observed tliem. 
• "On the Homolugles of the Posterior Cranial Arches In tbo BcptiUa," Traat. Amrr, 
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I Gnibrecc llic present opporiunily to correct an error Jnlo whichlinad- 
Tcrlenlly fell when namiag the elemcntB of tlie cmDium io the Coly- 
lotautia, in the esBay aliove quoted. That segment which forma the 
lateral angle o( the superior table of the Bkull in Ihe Colylusauriaa rep' 
tiles, the StegoceplialiiuB halracli ians, and nmny flshcs, is there termed (lie 
ot intercahire, afler Cuvier. It <B, however, not his inlercalare. but his 
external occipital. This Is the epiolic of Huxley, but as it is not homo- 
lu);oua Willi that element in Ihe Reptilin, il requires anolber oame. I 
propose tliat It be called the oi tabulart. or llie tabular bone. I do DOt 
know of any reptiles oilier than the Cotylusiiurin in which H is present : 
(see PI. X. Tab.). 

I refer in this cnitnectioa lo a laxunomic qiicslii>n which depends on n 
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time. It is doubtful vrhether the family of the Mesosauridse on which 
the ProganosauriAn order was founded by Baur, really belongs to this 
series, while the genus Procolophon Owen probably does. This genus lias 
been regarded as the type of a group, the Procolophonina, by Seeley, and 
the genus Proterosaurus has been made the type of another group by the 
same author, under the name of Proterosauria. I" have shown that the 
postorbital bar of the Pelycosauria (? Theriodonta) is different from that 
of the Anomodontia, and tliat the Cotylosauria (Pariasauria) is entirely 
distinct as an order. The Theromora as an order will then include the 
suborders, Placodonta, Proterosauria and Anomodonta, The problemati- 
cal genera above named will all fall within the limits of the Proterosauria, 
as I have defined it under the name of Proganosauria. 

Embaphias CIRCUL0SU8, gen. et sp. nov. 

CImt, gen. Cervical vertebrae short, with the parapophysis and dia- 
popliysis distinct at the base and articulating freely with the centrum. 
Articular faces of the centra concave in the cervical and dorsal regions. 
Suture of neural arch with centrum, persistent. 

The limbs of tliis genus are not certainly known. The three vertebroe 
on which it is establislied were found associated with a considerable num- 
ber of the vertebrse of Elasmosaurus, and a number of bones of the arches 
and extremities. The proper location of the latter has not yet been made. 

This is a short-necked genus, and need not be compared especially with 
Plesiosaurus. Elasmosaurus and Polycotylus. It differs from Uronautes, 
Orophosaurus and Trinacromerum in the distinctness of the basal parts of 
the dia- and parapophyscs, and from the first two in the strong concavity 
of the vertebral centra. It approaches nearest in its vertebral characters 
to Pliosaurus, but here the dorsal vertebrte are amphiplatyan as in 
Plesiosaurus. I note here that the vertebral characters of Trinacromerum 
Cragin, as described by him,* agree with those of Orophosaurus. f 

Cfiar. Bpecif. Cervical centrum a regular transverse wide oval, without 
lateral longitudinal angulation. Dia- and parapophysial facets compressed 
so as to be vertical, and occupying a line from near the level of the inferior 
face to the base of the neural arch, and fused together at their bases The 
bases of the dia- and parap<»physe8 (which are lost) were thus vertically 
compressed, presenting a character different from that of any Plesiosauroid 
known to mc. On other cervicals than the single one preserved, this char- 
acter may not be so pronounced, but it is not likely to have been entirely 
wanting on any of them. The outlines of the dorsal vertebral centra are 
circular, and the slightly concave sides are without angulation. The 
fossa for the neurapophysis is an anteroposterior oval, which does not 
extend over the entire length of the centrum. Arches lost, except the 
bases, which adhere within the fossae. An epiphysis-like band of ver- 
tically lined surface, narrows the median longitudinally lined surface of 

* American Geologist, 1888, p. 404 ; 1891, p. 171. 
f American Naturalist, 18S7, p. 561.. 
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the middle portion of llio turfttce of tbe ceDtnun, especially at the middle 
line bulow, where It is llilckened. A targe foramen on each aide of the 
middle liae below, and a large one below the parapophyBis in the cervical, 
and below tlie neurapnphyalB in the dorsal centra. Some smaller ones oa 
tbe sides of the dorsals. Surfaces of the centra emootb. Neural canal 



MeaturemtnU. UK. 

r anlemposlerior. 45 

Diameters of cervical centrum ? transverse M 

(Terllcal 76 

Vertical dlameterofcominon base of dia- and parapophyBla.67 

Diameters ofbase of parapophysis i ""(""po^'erior. 17 

(.vertical 36 

I- anteroposterior S4 

Diamctera of a dorsal centrum-) transverse OB 

t- vertical 95 

Width of neural canal at base 19 

Depth of concavity of centrum 18 

Tilts is a species of Inrge size, thougti not equal <□ dimensions to the 
known npcciea of Elusmasaurus. It was found in tbe upper Cretaceous 
bed of Ilia Pierre ei>och, at tlie Big Bend of llie Missouri river in South 
Dakota. It was presented to tbe Academy of Natural Sciences liy Mr. 
John H. Charles, of Sioux City, together with tbe rcnwins of Elusmoeau- 
rus below mentioned. I wish to express my sense of tbe obligation under 
which Mr. Charles has placed tbe Academy and myself by bis liberality 
in this and other matters. 



Elashobaurub 
Established 
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The lateral walls of the centra Dear to the articular faces are marked with 

strong rather sharp ridges, which are separated by grooves of several 

times their width. 

jMeasurements. M&f. 

/ anteroposterior 55 

Diameters of an anterior cervical < transverse 44 

' vertical 45 

r anteroposterior 76 

Diameters of a median cervical ^ transverse 70 

' vertical . 65 

/ anteroposterior 78 

Diameters of a posterior cervical < transverse 107 

(vertical 88 

/ anteroposterior 74 

Diameters of an anterior dorsal < transverse 96 

V vertical 90 

The specimen was found with that of the Emhaphias cireulosiu at the 
Big Bend of the Missouri in South Dakota, and was presented to the 
museum of the Academy of Natural Sciences by Mr. John H. Charles, of 
Sioux City, la. 

Elasmosaurus sp. 

Prof. N. H. Winchell sent me for examination a portion of the vertebral 
column of a Plesiosauroid from the Niobrara Cretaceous of Dakota (exact 
locality not known), which consists of forty-three centra and portions of 
the arciies and limbs. It is one of the shorter-necked forms of the genus, 
resembling the E. intermedium in the proportions of its cervical vertebrfle. 
The dorsals are relatively larger, but they are all, with most of the cervi- 
cals, so distorted by pressure that it is impossible to characterize the 
species. 

Explanation op Plate. 

Permian and Triassic Cotylosauria and Stegocephali : 

Fig. 1. Jfiistodonsaurus gigant&us Jaeger ; ^^ nat. size ; from the Trias 
of Germany. From Fraas. 

Fig. 2. Chilonyx rapidem Cope ; ^y nat. size ; from the Permian of 
Texas. 

Fig. 3. Pariotiehus megalojis Cope ; nearly nat. size ; from the Permian 
of Texas. 

Fig. 4. Pantylus cordatus Cope ; nearly half nat. size ; from the Per- 
mian of Texas. 

Lettering. 

Tab., Ostabulare ; Soc, Supraoccipital ; Sm., Supramastoid ; St., Supra- 
temporal ; Z.y Zygomatic (quad ratoju gal) ; Fob., Postorbital ; Fof., Post- 
frontal ; P., Parietal ; F., Frontal ; Pef., Prefrontal ; J., Jugal ; Q., Quad- 
rate; L., Lachrymal ; i/x., Maxillary ; N., Nasal ; Fmx,, PremaxillAiy. 
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(Read bffore Iht Ameriean Philofophical Society, March I, 189^.') 

Exact stnlislics ns to the forest area are as jel irnt available for the 
Slate of Pennsylvania. It is true that we can B[>enk with some cerlainlf 
of the area of our Stale which is devoted to farmieg Inlerents. Deduct- 
ing tliis from tlie known area of the Slate would, liowever.siiU leave us very 
wide of an exact statement as to llie ania nirtunlly covered by a growth 
of wood wliicli is now, or ever will be. productive forest land. There 
would remain uniiccounti'd for the space cnveted by cities, towns &nd 
villages; by mines, where the surfiice'ls allowed to remain unutilized 
because the wealth below dwarfs its Importance, and because the sur- 
roundings are not favoraiile to produciion of trees ; and lastly tbere 
would remain tlie fact that an ennnnous pcrceotnge of the reputed wood, 
land is now producing limber of Ihe slowest growing and least valuable 
kinds or wood, if indeed it should be designated as wnod at all. It will 
he, however, an approximate stalemcnl, based upon llie reports nt our 
assessors for the year 1892, to say that we have accounted for 16,330,887 
acres of cleared laud, and 9.150,826 acres of woodland. This will at 
least fairly represent farming land, and the area covered by woody growtU 
of some kind, and may afford a basis for compulation as to the coiidliion 
of things which (AouW exist. By the above siatisiics we may accoant 
for about 33,535,500 acres of farm and woodland. Tills, however. leaves 
from four to six millions of acres of our State area lo bo accounted for as 
coming neither under farniingnor forest conditions at present. Nomi- 
nally we have nearly 30 per cent, of our area in trees, if we accept our 
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3 Magnolia glauca L Sweet bay, or swamp laurel. 

2 Magnolia acuminata L Cucumber tree. 

3 Magnolia tripetala L Umbrella tree. 

1 Liriodendron tulipifera L Tulip poplar. 

2 Tilia Americana L Basswood. 

2 Tilia heterophylla Vent White basswood. 

3 Ilex opaca Ait American liolly. 

3 Ilex monticola Gray Mountain holly. 

3 uEsculus octandra Marshall Sweet buckeye. 

3 iEsculus glabra Willd Ohio buckeye. 

3 Acer Pennsylvanica L Striped maple. 

1 Acer saccharinum Wang Sugar maple. 

2 Acer dasycarpum Ehrh White, or silver maple. 

2 Acer rubrum L Red, or swamp maple. 

3 Negundo aceroides Moench Box elder. 

3 Klius typhina L Staghorn sumach. 

1 Kobinia pseudacacia L Lorust. 

3 Gymnocladus Canadensis Lam Kentucky coffee tree. 

3 Gleditschia triacanthos L Honey -locust. 

3 Prunus Americana Marshall Wild yellow, or red plum. 

3 Prunus Alleghaniensis Porter Allegheny plum. 

3 Prunus serotina Ehrh Wild black cherry. 

3 Pyrus coronaria L Crab apple. 

3 Pyrus Americana DC American mountain ash. 

3 Crataegus coccinea L Scarlet haw, or whitethorn. 

3 Crataegus punctata Jacq. Blackthorn, or pear haw. 

3 Crataegus Crus-galll Cockspur, or Newcastle thorn. 

3 Liquidambar Styraciflua L Sweetgum tree, or bilsted. 

3 Cornus florida L Dogwood, or flowering dogwood. 

3 Cornus alternifolia L., f Alternate-leaved dogwood. 

2 Nyssa sylvatica Marshall Sour-gum, tupelo, pepperidge. 

3 Oxydendrum arboreum DC Sorrel-tree, sour-wood. 

2 Diospyros Virginiana L Persimmon. 

1 Fraxinus Americana L White ash. 

2 Fraxinus pubescens Lam Red ash. 

2 Fraxinus viridis Michx., f Green ash. 

2 Fraxinus sambucifolia Lam Black, hoop, ground, or water ash. 

3 Chionanthus Virginica L Fringe tree. 

2 Catalpa bignonioides Walt Catalpa, Indian bean, cigar tree. 

This tree is not a native of Pennsylvania, but is becoming rapidly and 
generally naturalized, and is likely to be of considerable importance. 
For this reason I have included it in my list. 

2 Sassafras oflficinale Nees Sassafras. 

2 Ulmus (ulva Michx Slippery elm, red elm. 

1 Ulmus Americana L White elm, American elm. 
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3 Ci'ltU occidenbkllB L Hackbcrry, nettle tree. 

2 Morus rubra L Red mulberry. 

S Pliitanaa occtdentaliB L Buttonwood, tycamore. 

2 JiigUnB cLDerea L Bulternut, white walnut. 

1 JuglaoB nigra L Black walnut. 

1 Carya alba Nutt Shellbark, or ehagbark hickorjr. 

3 Carya sulcata Nutt Big shellbark, king nut. 

1 Carya lomentosa Nutt White-heart hickory, mocker nut. 

1 Carya porcina Nutt Pig-nut, or broom hickory. 

2 Carya amara Nutt Swamp hickory, or bltiernut. 

3 Betula lenta L Cherry, eweet, or black birch. 

3 Beiula lutea Hichx. f Yellow, or gray birch. 

3 Betula populifolia Alt White birch. 

3 fietula papyrifera Marshall Paper, or canoe birch. 

3 Bclula nigra L ReJ, or river birch. 

3 Oslrya Vlrginica Willd Hop-liornheam, leverwood. 

3 Carpinua Caroliniana Walter Hornbeam, blue, or water beacb. 

1 Quercus alba L While oak. 

2 QuercuB stellata Wang Poet, or iron oak. 

3 QuercuB macrocarpa Michx Bur oak, overcup oak. 

2 Quercus bjculor Willd Swamp white oak. 

1 Quercus PrJD us L Cheslnut oak, rock chestnut oak. 

1 Quercus Muhlenbcrgii Engelm Yellow oak, chestnut oak. 

1 Quercus rubra L Red oak. 

1 Quercus coccinea Wang Scarlet oak. 

1 Quercus coccinea var. tincloria Gray. Black, or yellow -barked oak. 

3 Quercus palustria DuRoi Swamp, or pin oak. 

8 Quercua Tatcata Michi Spanish oak. 

3 Quercus nigra L Blackjack, or barren OAk. 

3 Quercua imbricaria Michz Laurel oak, sbiugle oak. 




1894.] Hi ' [Rothrock. 

3 Piuus mitis Michx *... Short-leaved yellow pine, yellow 

pine. 

2 Pinus resinosa Ait Norway pine, red pine. 

2 Picea nigra Link Black spruce. 

1 Tsuga Canadensis Carr Hemlock. 

2 Abies balsamea Miller Balsam, balsam fir. 

2 Larix Americana Michx Hackmatack, larch, tamarack. 

2 Thuya occidentalis L Arbor vitae. 

The above trees I have divided into a first, second and third class, and 
designated the class by a corresponding figure to the left of the name. 
Commercial importance and abundance are made the basis of this arti- 
ficial classification : the only merit of which is that it will serve to 
impress certain leading facts. 

The nomenclature adopted is that of Gray's Manual of Botany, which 
will remain the popular authority until superseded by a more modern 
book. 

II. Most Important Timber-producing Areas in Pennsylvania. 

The words, *' most important" timber-producing.areas, are, of course, in 
one sense, relative, becjiuse they carry a twofold meaning, i. «., important 
as to quantity produced, and important as to the uses made of each kind 
of wood. In one sense we might consider hemlock and while pine the 
most important for Pennsylvania ; because the former is a characteristic 
tree of our State, and the latter one of immense commercial importance. 
"We shall, however, use the words more especially in regard to the quanti- 
ties produced on land which may be regarded as by nature better adapted 
to the growth of timber trees than to any other purpose. 

This would naturally suggest the mountain areas of the Commonwealth. 
It must be remembered, however, that an exclusive consideration of these 
regions would practically exclude the soil on which our best white oak, 
black walnut, ash, tulip poplar and linden have grown. Furthermore, 
land now of more value for agricultural purposes than for any other uses 
might by some change in price of crops, or by other commercial perturba- 
tions, be ultimately found of greater value in production of some quick- 
growing kind of timber. This chance is quite within the limits of pos- 
sibility in the case, for example, of the chestnut tree, if the fruit should 
ever become, as in Southern Europe, an important article of food and a 
stimulus be given to the production of choice varieties of the tree. Indeed 
it is by no means certain that we shall not very soon have an example in 
the increased demand for young chestnut as a source of supply for tannin. 

Extending northeast from the southern border of the State through the 
central third is a region of varied topographical characters. Much of it is 
mountainous and rocky, and but tor the possible discovery of mineral 
resources, and those already known, is of no value except for the growth 
of timber. The actual area of the land of this character ' 
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lurcuriitoly determined, thougli it will prob^blj aggregate nnt ISM (Uan 
OO^OHiiiuro niilsB. Uace tho timber ia remaved I'rum such innd, uoder 
lireaeni ooditiDDS it bucoinea Dot only an UDpr(iduct[ve area to the Stutr, 
but too Troqueatly a nurjery of flunds during the time of melting saoiva 
and in periods of uausunl raiDfall. Tho Common wealth has, therefore, a 
double InduccmeDt to restore it to its normal conditlnn, either by direct 
ciire, orby such wise legislation as will enable the owners to do so. 

Wiiat this legislation will, or, aiiould be, depends rery largely on the 
condition of the owners of this timber-producing area. For example, in 
tlie State of New York the mountain areas— A.dirondacks and Catakills— 
arc comparJiively Isolated. Slate possession tliere seems not only the 
probable, but the natural thiug, when one considers tli-it these same 
mouQlain regions are moat important as water skcds for the eastern parts 
of that Commonwealth. 

On the contrary, in tlilj State the mountain areas are quite too large to 
encourage the idea that they ever will, or ever should, become the 
property of (ho State. In short, they will most likely remain in the hands 
uf the small land holder, and the legislation intended for such areas must, 
from the nature of the case, be chiefly adapted to his nteds. 

Considering the couuties of the Slate alphabetically, it appears that the 
cleared and the forcat acreage of the Commonwealth ia as follows ; 
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Counties. 



23 Delaware .... 

24 Elk 

25 Erie 

26 Fayette 

27 Forest 

28 Franklin .... 

29 Fulton 

30 Greene 

31 Huntingdon . . 

32 Indiana 

33 Jefferson .... 

34 Juniata 

35 Lackawanna . . 

36 Lancaster. . . . 

37 Lawrence . . . 

38 Lei>anon .... 

39 Lehigh 

40 Luzerne • . . 

41 Lycoming . . . 

42 MTcKean . . , . 

43 Mercer 

44 Mifflin 

45 Monroe 

46 Montgomery . . 

47 Montour . . . 

48 Nortliampton . . 

49 Northumberland 

50 Ferry 

51 Philadelpliia . . 
.•52 Pike 

53 Potter 

54 Schuylkill. . . . 
65 Snyder 

56 Somerset .... 

57 Sullivan . . . . 

58 Susquehanna . . 

59 Tioga 

60 Union 

61 Venango .... 

62 Warren 

63 Washington. . . 

64 Wayne 

65 Westmoreland . 

66 Wyoming. . . . 

67 York 



Clear BD 
Land. 



110,000 
107,611 
403,722 
302,274 
139,601 
291,044 
114,172 
841,607 
269,416 
342,455 
200,665 
139,182 
237,622 
512,169 
186,793 
178,692 
185,620 
800,000 
400,000 
387,088 
361,666 
138,155 
162,100 
269.582 
59,811 
189,591 
184,5.^6 
150,817 
80,000 
25,053 
125,951 
400,000 
132,303 
291,081 
121,472 
310,801 
372,345 
101,437 
188,658 
250,314 
422.637 
399.905 
420,832 
100,337 
480,213 
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Setumi. 
:9 not fully reported. 
25 " have leas than 35 per cent nf timli^r lund. 
27 " " more" 25 " " less tban 60. 

9 50 ' 75. 

4 " " " " 75 " " 

Cleared land 10,350,387 acres. 

Timber *' 9,159,826 " 

Total 25,519,313 " 

35,519.) 0.159,836 (35.0% nearly, 
or 0-25 nearly. 
TliLrty.flse 910i6 of tbe land reported la timber. 

From the above it will be seen that there are fifty-two counties wbnse 
area of limber land is less than Bfty per cent, of that of the counly. 
There are of these, seventeen whose area Is leas than twenty per cent, of 
Ihe entire area of tbe county. 

Ob the nlltcr hand, there are four counties where the area remaining in 
timber is at least seventy-five per ccni. of tbe entire acreage of the counly. 

The asaeasors' reports do not represent the entire acreage of the counties 
as a rule. Tticy are alao laulty, or rather misleading, because much of 
whul is there ctassifled as timber land is not such in any present produc- 
live sense. Union and Mifflin counties are good illustrations. This re - 
marlc is not designed to cast any discredit on tiieir work. There are good 
reasons why Ibey could make no nearer approach to an exact slaleiuenl, 
and the wonder is that they iiave done so welt. From four of the coun- 
ties no exact report has been had. It is quite clear that of this Ihirly-fivc 
per cent, not less than ouefourlh is producing nothing that stiould be 
called timber. 
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white oak« rock oak, pitch pine, shell bark and pignut hickory, black walnut, 
locust and chestnut. Of these the white pine is a tree of wide geographi- 
cal range, and of equally wide powers of adaptation to conditions of soil 
and climate. Originally it grew more or less commonly through the 
State from the northern to the southern boundary, and most abundantly 
along the central meridian. It is especially noteworthy that though its 
favorite locality was on the higher, poorer soils, where, when once 
cleared, the land had little agricultural value, that it still grew luxuri- 
antly on some of the lower, richer lands. What the original rate of re- 
pi-oduction over most of its area was cannot now be answered with cer- 
tainty. It is, however, safe to say that on the soil best adapted to its 
growtli in the central part of Pennsylvania, one may expect to see a tree 
of this species grow in from fifly-five to sixty-five years to a diameter at 
two feet above the ground of from eighteen to twenty-two inches. Such 
timber is not mature. An inspection of the stump of one felled at this 
age will reveal the fact that the tree was then in the most productive 
period of its growth, and hence that it was poor policy to sacrifice it then. 

Tlie hemlock prefers the rocky sides of our mountain gorges, or a rocky 
hillside overlooking a stream. Occasionally it appears in a deep forest on 
a flat by a stream. It is very scarce along the southern border of the 
State except in the mountains proper, where it extends its range to the 
south. 

If it were required to select a single tree which should be peculiarly 
representative of Pennsylvania the hemlock would probably most fully 
be so. Here to a greater extent than in any other State it has been an 
important tree in our lumbering interests, and no less important in the 
manufacture of leather. Here also its most reckless destruction has been 
witnessed ; where miles of matured hemlock forest have been absolutely 
sacrificed for the bark alone. In this State also there are probably more 
miles suited to reproduction of hemlock than in any other Northern State. 
In some respects the hemlock is peculiar; for example, the nurseryman 
finds no great trouble in raising it, growing it into hedges or even into 
isolated trees. Yet the experience of our lumbermen and the few who 
have tried to restore it as a forest tree has not been encouraging. Of 
course there are reasons for the different results, mainly due to the fact 
that the forester works under conditions which are inimical to it^ growth 
and which, to a large extent, the nurseryman can avoid. Still the fact 
remains that the hemlock is among the slowest of our forest trees in its 
early growth, and when the shade under which it originally grew is de- 
stroyed the difficulties of its reproduction are immensely increased. It is, 
however, of the utmost importance to the Commonwealth that its resto- 
ration be attempted, first, because of its intrinsic value ; second, because 
it grows and thrives on land which, but for it, would be almost valueless. 
The hemlock is, as a rule, a tree having but little tap root. Its roots 
spread out along or just beneath the surface of the soil. Tetasooeof 
the biological marvels connected with this wonderful tree, it will o 
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found aUaloing its most vigorous growth and size on a rocky hilislde 
where there le almost uo soil in sight. Of course it is clear tliat under 
iucli conditions Ii must have departed from its usual rule aud sent iia 
rooiB deeply down beneath the surface. 

The white onk would probably come next in popular esteem. It Is, 
however, fiilrly a question whether the rock oak ia not of greater com- 
mercial importance to ihi* Stme. The best white oak, as regards both 
strength and durability, contrary to the general opinion, cnmes from the 
rich alluvial lands. To the truth of this propoaUion both science and tlie 
most iatelligcnt experience testify. Probably of all our Important forest 
trees, no species is more readily grown than the while oak. Mure alti- 
tude (so far at Icnst as iiur State is conccrncdj appears to he no obstacle 
to its growth. We Qnd it at the level of tide and also at an elevation of 
two thousand feet and upwards. It will flourish along the mountain 
sides, then suddenly disappear as you reach the steeper, rocky slopes, 
where the rock oak Ijy its abunddoce gives character to the forest. It 
can hardly be supposed that altitude alone has been the determining 
cause of its diaappe:irance. The statement has already been made that 
while oak from higher, poorer soil was of inferior quillty, and this may 
indicate Such a l:ick of physical vigor as makes it unable to cope with tha 
hardier rock oak and locust which abound on such situations. Some of 
the most thrifty young while oak groves I have found in this State have 
been between the a1iitud>;B of one thousaod and EevenltJ>n hundred feet 
above the sea level. In such situations the soil, however, was loamy, 
and with so few rocks that, ouce cleared, it might well enough have 
served for agricultural purposca. On the mounialu slopes, just at the 
fool of the sleeper incline, wlierc there is an accumulation of loam 
washed from the heighls above, the growth of white oak la often the most 
vigorous. This fact seems to obtain in our Stale without regard to alti- 
tude, and points agaiu to tlie conclusion that for the most successful 
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Other sites. The mountain tops are its remaining strongholds. It is, 
however, also found growing in the sands of the seashore. 

The hickories (shellbark and pignut) are trees of lower ground. The 
former seldom leaves the alluvial flats, and though the latter is often found 
on the higher grounds, it seldom reaches the mountain top. Were it not for 
the fact that Eastern North America is the only natural home of our most 
valuable hickories it would hardly be worth while, or fair, to place them 
among our most important trees. In fact their approaching scarcity in 
connection with their easy reproduction is their strongest claim to notice 
here. As a rule all the species of hickory demand a good soil — even 
though it may be on a hilly surface. 

Black walnut has been of importance. It Is practically exhausted 
now. During the season's travel I have seen almost none remaining 
that was fully matured. 

The white walnut grows along streams even high up on the mountain 
side, but the black walnut seldom is found in a thriving condition among 
the rocks of the higher, steeper slopes. This tree (black walnut) 
appears to grow equally well on limestone soils and on alluvial flats. 
Though it seems to be as averse to the Oneida and Medina sandstone 
regions as the rock oak, chestnut and locust are partial to them. 

IV. Rates op Growth of Most Impoktant Kinds op Timber. 

The rates of reproduction and of growth in this country are both a 
surprise to a foreign forester. It is with the latter of these that we are 
chiefly concerned, for the mere reproduction of seedlings is, as a rule, so 
vastly in excess of what the ground can support that the question is nar- 
rowed down to rate of growth of the surviving trees. 

It is fair to lay down the general propositions that growth in height of 
our more important species is mainly a question of environment, and 
that wood production attains its yearly maximum about the close of the 
second third of the average life of the tree. 

The first of these important propositions bears probably less upon the 
weight of the adult tree than it does on the character of the main trunk 
and on the spreading of the more important branches ; in other words, 
that the towering white pine, while oak, or tulip poplar which has grown 
up in a dense forest has probably about the same quantity of wood in it 
ttiat the more spreading specimens of the same species would have when 
grown in more open ground. 

To illustrate the importance of the second proposition, that the maxi- 
mum wood production is about the close of the second third of the tree's 
life, let us for a moment consider the relative values of one-fourth of an 
inch of new wood around a stem whose diameter is six inches and one 
whose diameter is twenty-four inches, the proportion would be as eigh- 
teen is to seventy -two, or to reduce it to a decimal, the annual wood pro- 
duction of the smiller stem would be but twenty-flve percent, of the 
larger. 
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There i« do apccicB of tree whose rate of growth ia EDdependent of 
environment. In Germftny fifty cubic feet of wood is reckoned & large 
annual production for an acre. In thia country there are abundant facta 
to prove that from one hundred to one hundred and twenty-five cubic 
feel Is not unusual for the same time and on a lilie area. 

To hriog tlic question to a more practical presentation, it is fair lo say 
that tlie average annual growth of a white oak on our mountain aides ia 
between one-sixteentb of an inch and one-eighth. A tree of tha same 
apeciea growing on the alluvial flats of tlie lower Delaware or Susque- 
hanna would show an average year's grnwth of from onc-eighih to one- 
fourth of an inch. The rocli ciiestnuC oak on the rocky side of a raoua- 
tain will prnhably require from eighty to one hundred years in Pennsyl- 
vania to altaiu a diameter of one foot. The snino species of tree I have 
known to rench the same size !□ forty-flve yenrs on better soil. Our 
common black nak illustrates the same principle in the lifetime of one and 
the same tree. Thus there are specimens in Centre county which grew 
wiih the average rapidity of the apccics for, say, forty years and Iben 
suddenly ceased to grow and began lo die at the top because their roots 
had reached a bed of limestone just beneath the surface of the »oil. So, 
too, I have in mind specimens of while and scarlet oak, which, under 
favorable conditions, kept pace in growth with sugar and silver maples 
near which they were planted. 

A second growth, sprouting from vigorous stumps, develops much more 
rapidly than the original growth where the roots were smaller in propor- 
tion to the trunk. This explains the peculiar strength and value fur cer- 
tain mechanical purposes of the second-growth white oak in the rieh lands 
of Indiana and Illinois. It is simply an illustration of the statement al- 
ready made that the larger year's growth made a belter lumber than Ibe 
smaller (in the same specius). 

As a rule, we may say that a century will be required to mature while 
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allowed that tlie difficulties of producing a new forest growth would be 
infinitely increased. Fortunately we are, to a very great extent, exempt 
thus far from the fungal and insect foes which have produced such seri- 
ous havoc in Cenlral Europe. It is, however, within the limits of proba- 
bility that there may come a time when this immunity will cease. For 
example, in the Adirondacks certain of the cone-bearing trees have to a 
limited extent been injured by the fungus which produces the clustered 
branches known as "witches' brooms;" and in Fulton county of this 
State, one or more small species of beetles have within the last three years 
killed considerable bodies of pitch pine by burrowing beneath the bark 
and destroying the young cambium layer on which the life of the tree 
depends. It is estimated that in West Virginia these same insects have 
destroyed $1,000,000 worth of timber in the last four years.* It is inter- 
esting to note that an insect antagonistic to these beetles has been found 
in considerable numbers on the infested trees. To what extent they may 
succeed in holding the beetle in check remains to be seen. The most 
promising plan of treatment would seem to be to cut and burn every in- 
fested tree. The fact that thus far the insect invasion has been slow and 
affecting only isolated clumps indicates the possibility of successfully 
heading it off if dealt with promptly. 

The natural tendency in this Slate is towards a spontaneous reproduc- 
tion of forests. This shows that the obstacles are neither numerous, nor 
grave in character. 

(b) Obstacles Diie to Human Agencies, 

The chief obstacle here is fire — operating now in one way and now in 
another — and caused by design, often with malicious intent, or by acci- 
dent on the part of an individual, or by a passing train. 

Fire acts directly and indirectly to prevent the growth of timber. 

Thus directly it kills the seeds, saplings, and often mature trees, such 
as the hemlock and the white pine. 

The most destructive fires are those which follow close upon the opera- 
tions of the lumberman. The debris left by him invokes the flame and 
furnishes the requisite fuel for it, when once created. One severe confla- 
gration, especially if on a steep hillside, may not only blight the promise 
of a coming crop of trees, but may lead to the destruction of the soil to 
such an extent that almost no plant life can flourish. And year by year 
the little remaining soil is carried away by the descending rain until resto- 
ration of forest growth seems almost impossible. Instances of this condi- 

• This note from Mr. Charles W. Johnson explains Itself: 

"There are several species of beetles destructive to the pines of West Virginia. The 
principal ones are i>cn<iroctonM« /nm^a//« or * The Destructive Pine Bark Beetle.' JbnU- 
cus caUiffraphus, and Tomicus cacograpfius, the latter is the one we found iu Fulton 
county. The Clerus imported from Euroxje la the Clenu formicariuSf 'European Bark 
Beetle Destroyer.' The one we found In Fulton county l» closely allied and is known 
as Thami»imu8 dubius," 
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lioQ occur near tbe head or Long Run, In Clinton county, and in por- 
tions or the Beech Creek region In Centre and Clinton counties. 

Fires are frequently created to destruy the young timber aod to encour- 
age the growtli al grass for summer pasturage for cattle. The writer 
saw one such inslnnce during the piut season where a most valuable body 
of young white pine was destroyeil, and it seemed morally certain that it 
was by a fire Btaried in the Interest of a scire of vagrant cattle. Of 
course tlic remedy fi>r such a slate of affiiirs might be prompt and sure. 
Conflscfliion of such cattle, by due lorm of law, when found without per- 
misniun on land of other parties would end once for all this burning. 
There can be no doubt tliat a considerable percentage of forest Ores is the 
result of absolute maliciousneas. Luzerne county of tbis State, but a few 
years agri, furnished numerous exiLmpIes of what were doubtless In tie 
attributed to thiaciiuse. The cure here is by no means so simple as at 
first appears. The remedy which seems most popular at present, not only 
in tbis, but other States, i. e.. auttiorizing supervisors, or other ofBcers, 
ti> call out men to suppress forest fires and paying them for their work, 
has tieen fnund by actuiil triul in several counties of this Slate to be an 
inducement lo create Qres on unsealed lands. It Is a humiliating admis- 
sion, but it is clear tliat those and otiier regions of our own Common- 
weali bare not sufScieutiy law HbiiJing, nrobscrvunt of ethical pnucipies, to 
make this method practicable. The ennciinent of rigid and severe penal 
statutes is a matter of doubtful value, unless accompanied by a costly 
machinery to ferret out and bring offenders to justice. Opening of fire 
lanes through the timber lands miscs tbe question by whom shall it be 
dune — at individual or at State expense 1 Thesume maybe said oflceeping 
them oi>en. There can be no doubt ibat well-kept tire lanes do render 
suppression of such fires more easy, even if they do not interpose a cer- 
tain barrier to their spread. It will probably become more anil more clear 
that timber protection and production in this Slate will be effective and 
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any less heinous ? This reduced to its simplest terms is the issue now 
before the Commonwealth. Already after but two hundred and fifty-six 
years of civilized occupancy, Pennsylvania is called upon to interfere in 
order to restore to a productive condition, and to protect against extrava- 
gant use, about one-eighth of her area. Failure to act promptly now, 
and wisely, will entail on the coming generation loss of resource, indi- 
vidual suffering and increase of taxation to meet the demands of pauper- 
ism. These propositions seem so clear in the light of present resources 
and prospective population that it is a waste of words to discuss them. 

There are, at least, three thousand square miles in this State to- day 
whose only possible function is the production of timber. There is, at 
least, an equal area of land now cleared, impoverished and becoming 
poorer each year, on which cultivation has been attempted, and proven 
hopelessly unremunerative, which should be covered again by a forest 
growth. No other proposition promises anything. Unless these six 
thousand square miles are kept in a productive condition they will be an 
absolute loss to the State and a continued menace to much of the produc- 
tive farming land. 

The problem is one of great magnitude. Two and only two lines of 
public policy are possible. The first one is for tlie State to assume control 
of such areas. The second is for the individual to be encouraged to make 
these areas productive under the stimulus of State direction and State aid. 
Which shall it be? 

Where an area is distinctly isolated, and as yet in an unimproved con • 
diticm in great part, on general principles it might be wiser for the State 
to assume direct and absolute control of it, because a far-reaching policy 
could be inaugurated which would look to the largest results ultimately. 
The necessity for such action would be more and more apparent if it 
could be shown that it was directly in the interest of the Commonwealth 
that the State should be the possessor of the land. 

The State of New York undoubtedly is in that position to-day. The 
wisdom of her acquiring an absolute right to the Adirondack region by 
just and legal extinguishment of all individual titles, will depend upon no 
other condition than what use she makes of the land. 

The State of Pennsylvania is not so fortunately situated. Her natural 
timber areas extend clear across from the northern to the southern border 
and almost bisect her territory. Important railway lines run through her 
belt of natural timber lands. Large rivers traverse them and thriving 
farms, villages and towns occupy the choicer parts of these areas, wliich 
as a whole may be designated as almost exclusively natural woodlands. 
Clearly the State could acquire no righteous title, nor could she, even if 
ownership were possible, administer an estate so broken and disconnected 
in an economical manner. 

The remaining alternative is to recognize the fact that protection and 
utilization of these regions is of the first importance to the Commonwealth 
and to make it the interest of the citizen to serve the State. To this 
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propositioD it <s Ihought no oae will object. But at preeeot the Blate and 
the individual are absolutely at crosa purposes so far as (he timber lands 
»Te concerned. The township demands taxes for a protection which Is 
not accorded ; for improvements wliich it does not make and for profll* 
which the owner does not receive. Tlie facts are at hand to show that in 
cenain portions of the StAie, timber land, wliicli has yielded the owoeTS 
noilung for thirty years, has In that period paid more In the way of taxes 
than the land could bo sold for today. Is it strange that to save them- 
selves, the owners of such lands should remove the timber and realiiB 
what they can, then abandon them rather than pay the taxes T This same 
timber would be worth much more to the owner if allowed to stand. The 
township which drives Ihc man to remove this timber, then to abandon 
the land, loses at once taxes for present use, and reaonrces of future value. 
It requires uu argument to prove that Ibis la a false policy. 

Via will hrlcHy consider the results of a removal of taxes from timber 
land. 

In the first place it would confer new value on these lands. Owners 
would. Instead of wholly ahandiining them, at least retain them. Retain- 
ing them, even uncared for, there would something of value grow upon 
them. Here and there a tree, often a young growth o[ forest trees ; and 
what was of no value would come now to have a positive value, howerer 
small. The ownur would have an interest, and what applies to the indi- 
vidual owner would apply to the community, and the man who by accident 
or by design Bred land which was producing scimething and costing noth- 
ing would soon be a marked person. Public sentiment instead of looking 
almost wUhindllTerence on wuudluudiires would become actively interested 
h] their suppression. Flru laws would have, what they do not now haTe, 
BU[>i>ort ; and the law which hitherto waa a dead letter would become a 
living, real thing. So much gained aa timber was becoming scarcer, Ihfl 
next inevliable step would be 10 Increase tbe quantity of timber produced. 
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the average farms hare become reduced in size and a better system of 
agricalture inaugurated, we might hope they would be prevented, even if 
cleared, from relapsing into the unproductive condition in which they are 
found now. Probably by that time timber growing as a legitimate 
branch of agriculture would be established among us, and they would be 
found to pay enough to warrant keeping them in timber. 

There are, however, two sides to this question. The Constitution of 
this State reads thus : "Art Hi, See. 7. The General Assembly shall not 
pass any local or special law exempting property from taxation." 

It furthermore. Art, ir, Sec, 1, expressly declares "that all taxes shall 
be uniform upon the same class of subjects within the territorial limits of 
the authority levying the tax, and shall be levied and collected under 
general laws : but the General Assembly may by general laws exempt 
from taxation public property used for public purposes, actual places of 
religious worship, places of burial not used or held for private or corpo- 
rate profit, and institutions of purely public charity. 

**Sec, S. All laws exempting property from taxation, other than the 
property enumerated, shall be void." 

It will be seen from this that as timber lands are not in the favored 
classes tlieirexemption from taxation was clearly forbidden. 

The Constitution, however, distinctly recognizes the constitutionality 
of classification in persons and things to be taxed. Art, ix, See. i, already 
quoted, expressly declares for it in the phrase "all taxes shall be uniform 
upon the same class of subjects." 

It may be an open question whether or not it may be possible to claim 
exemption from taxes for timber lands on the ground that as they collected 
water from the Slate at large, as they aided in retaining the fertility of 
the soil on land other than that of the forest owner, they were in fact and 
deed "objects of purely public charity, or lands used for public pur- 
poses ;" until the owner derived a revenue from them by the removal and 
sale of wood. It is, however, clearly within the power of the General 
Assembly to place them in a class by themselves under a specified mini- 
mum rate of taxation, because they are under different conditions of pro- 
duction and are wholly different from any other lands, and for the good 
of the Commonwealth require legislation different in character from any 
other lands. "Laws enacted in pursuance of such classification and for 
such purposes are, properly speaking, neither local nor special." It is 
equally clear that if tax were collected from such lands classified as a 
separate class it would be under a general law, which specified no individ- 
ual, but dealt with a whole class of persons, all of whom were similarly 
conditioned. 

Then again, even if tax were removed, or greatly reduced, on timber 
lands the whole problem would not be solved, because this would deprive 
many portions of the State, where an excess of timber over cleared land 
remains, of the funds required for current expenses. This ditficulty is a 
serious one, and unless the deficit be made good, would be an absolutely 
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prohlbitoiT objection to total or partial exemption of timber lands trom 
taxation. 

Let us conalder thts problem from anoiber polot. Tbe water which 
tnrna our factor/ wbeela and which ia used by our larger towna and 
cities ; whence does it come ? As a rule, from forest-covered hill- 
sides Id remoter parts of tbo State. The mills, towns and cities seldom 
paj snytliing for it until it reaches their seats. Tlie men who own tlie 
laud pay the taxes and receive actually less from it than those who pay 
nothing for it. Put the proposition iu lis baldest furm : Tbe City of 
Philadelphia pays nothing for an element which is essential to its life apd 
without which It could not endure a day until it reaches tbo city limits. 
Anotlicr portion of the community is taxed that we may receire our 
water free. Is this fair T The comparis-ms between air and water supply 
are not parallel. No one is taxed for air. we simply ask that these cases 
he made parallel by taxing no one f<ir production of water. It is not too 
much then to say that tbe State at large is the l>enet)ciary of the wood- 
lands. Nor is it loo much to asic that legislation be granted by whicli 
sucti counties at the State ns endure a hardship by removal of tnxes from 
tlieir timber lands should he relieved by the Slate to tbe extent of their 
financial loss from this cause. 

When limber comes to be removed it ceases to be a purely pnbllc bene- 
fit. It enters the domain of individual or corporate trade and ehonld be 
taxed accordingly. 

It is becoming more and more clear Ihalofflcials are required whose 
duly it sbiill be to direct suppression of flreii, and to ferret out olTenders. 
The law should be imperative that evcrj' magistrate iu the Commonwealth 
should report thn>ugli proper cliannels at each session of Court all he 
ICDiiwB of forest Ores since previous session. It should be made a spedOc 
duly, to any evasion of whii;!i n jwunlly in some form should be attached. 
Tlie Slate already allows annually a premium on trees [ilanled thna : For 
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timber ; the number of trees per acre required is the same, and, on the 
other hand, the privilege of thinning is the same as to time and number. 

It is quite remarkable that so few of those who might have taken 
advantage of this law have been aware of its place on the statute book. 
The Commissioners of Schuylkill county have, however, paid to the 
Gtrard estate money due under the provisions of this act. The precedent 
is therefore established, and others may bo expected to avail themselves of 
the benefits offered. 

It will be seen, however, that liberal as these premiums are, they fail at 
the very period when there begins to be a temptation to cut, and when 
the average tree is in the state of its greatest productiveness, so far as the 
growth of wood is concerned. The woodland owner may keep his 
domain constantly in condition to earn the government premium ; but he 
will produce no thoroughly good-matured wood if he is encouraged to cut 
it at thirty years of age. 

These bounties mark an important advance in public sentiment on the 
forestry problem : but they fall far short of the full measure of usefulness 
one might expect from a complete remission of taxes, when such remis- 
sion is based on an appreciation of the fact that public rather than private 
interest is most subserved by it. 

It is clear that the question of an extensive State Forest Reservation is 
one which cannot be much longer postponed. That this is demanded not 
less in the interest of a pure, abundant water supply than it is by the 
ordinary interests of forestry Is no less clear ; and it almost follows as a 
matter of course that such reservation should be located on the watershed 
which supplies the largest quantity of pure water to the largest popula- 
tion. In this view of the matter, the spot where such reservation should 
be is plainly indicated by the topography of the State. It should be noted 
further that this reservation might be made equally available as a public 
sanitarium. It cannot be too strongly or too often noted that it is a 
measure of wise statesmanship, to provide an outing ground where those 
who are physically below par may by a sojourn in the open airof a whole- 
some region find renewed strength for the duties of life. This is suggested 
not on any basis of philanthropy or sentiment, but simply because it 
promises to reduce the number of those who otherwise might become 
cbarges on the Commonwealth. 

VII. Methods of Forest Restoration. 

This division might come more properly in a treatise on practical 
forestry. Still it may be proper to make certain general statements here 
on the subject. So far as known, there are at present within the limitnof 
the State but two areas which might with any degree of propriety be desig- 
nated as illustrating forestry practice. Both of these are managed as a 
portion of the City Trusts, and are located one in Schuylkill and the other 
in Centre county. 
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ForcBt reBtoniiOD ia this Commoiiweallh should be malolr confloed to 
tiro cImscb of f round— flnt, th&t which is fit for nothing else And Otber- 
vhe would bo uuproductive, and second, Ihftt which [a worn out by un- 
productive agriculture, and which would be more promptly and chmplj 
restored to virgin fenlliiy by a rettirn to primitive condltioua. It la prob- 
ably a BBfe eBllmiite. as already indicated, that there are not leu than six 
thousand square mllfS of territory wbicli belong to one or the other of 
tliese classet ; or to put the Btatemeat in another way, about one-eighth of 
the area of the Slate. 

It )« well to urge, that for the present and the immediate future, public 
or private forest operaliiins of a restorative character should be confined 
niaiuly to such native forest trees aa make the moat certain and apeedy 
growth. This would nut necessarily exclude anch trees as the oaka, for 
under lavoi^ble conditions these may be classed as rapid growen when 
compared with reliited tree* elMwherc. 

The most promising of the native trees would be white pine, chestnut, 
locust, black walnut ; and on rich soil, shellbark, hickory and whiteoak. 
Hemlock culture will eventually become a necessity to the CommoD' 
tvcalth, but owing to its slow growth and lis uncertain success had better 
not at preaeni be urged. White oak ia a tree of wide growth and there- 
fore not ao immediately in donger of becoming below our actnal wants in 
quantity. Chestnut grows freely over a wide range of conditions; In other 
words, its natural tendency is to lake care of itself These facta niako 
white pine the one tree whose immediate culture ia most promising and 
most needed. How shall its restoration he most successfully undertaken T 
There are two methods, which we muy properly desigoate as the nursery 
method and the melhud in flnal posititin. The former is probably 
soon likely to become popular. Hence the latter method la the one i 
ccnniu to lead to successful results in tliis country. The young tree 
this species are sensitive. 
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years old the shelteriDg forest will have done its work aod may be re- 
moved at any time. 

It should be remembered that the cone-bearing trees are social in char- 
acter and hence do better in dense groves. In fnct, one may also say 
dense planting is an essential condition upon which rests the production 
of the best pine timber. It is probable enough that starting white pine in 
nurseries will some day come to be here, as elsewhere, the more common, 
method, but it involves too much labor and care to recommend it at this 
stage of the Forestry Idea in the United States, or certainly, at least, in 
Pennsylvania. 

Black walnut will always have a special value, and to make the idea 
more clear, it should be added that this value will depend on the charac- 
ter of the individual log. There are in this State thousands of acres of 
fertile river bottoms where agriculture has been practically abandoned 
because of the frequently recurring freshets, on which the black walnut 
would not only grow rapidly, but where it might be depended upon to 
produce a good quality of lumber. This tree does not, at first, grow 
rapidly on a soil of stiff limestone clay. 

There is no surer way of starting the black walnut than to allow the 
fruit to remain out over winter under a slight cover of leaves. When 
spring comes it will probably be found that the frost has opened the fruit 
so that a prompt start that spring may be expected. As the black walnut 
does not bear transplanting well, it is better that the nuts should be 
planted where they are to remain. 

All that has been said of the method of starting the black walnut ap- 
plies to the shellbark and hickory as well. 

The white oak is worthy of a moment's consideration. It grows with 
great certainty from good acorns, and may be planted in drills as soon as 
collected. If one thinks it really worth while to have his trees in the best 
condition for a vigorous start when finally transplanted, it is a good policy 
to lift and replant the young oaks at least twice before they are placed in 
permanent position. Good soil should be insisted upon as a cardinal 
point in white oak planting. If poor soil is to be occupied by oaks let the 
planting be of rock oak, providing the soil is well drained. All that has 
been said as to starting the white oak applies as well to starting the rock 
oak. The same may be said of the chestnut. 

Oar common locust tree, it is not generally remembered, is a native of 
the mountain sides of this State. This fact should suggest the extreme 
value it possesses in reclothing those steep, poor regions with a timber 
whose value will always be appreciated. It has the further fact in its 
favor, once fairly started, it resists better than almost any other species of 
our trees, the periodical scorchings it receives from the spring and autumn 
fires. 

Further consideration of this topic from the practical standpoint would 
be out of place here. 



Baiid.] 134 [UuehU, 

Auociation : The Dominating !feed of Man and Ihe KtynoU of Social 

By Henry Carey Baird. 

(Read before the American Philotophieal Society, March IS, 1894.) 

Never before to-ditf , \a the bislorj of the human race, Uaa there beea to 
esTDCsl or so widely e.^tencled an examiDation of economic problems. At 
this verj hour tlie pbilusophers of the orlhudox political economy sod 
their pliiluBophy ate on trial befiire Christendom ; and the issue is not ; Is 
■he philosophy true or is It falset But rather : Is it or is it not so folM 
and pernicious Ibat when applied to human society that sacietj is wholly 
unable lo stand the strain, and is contiantly, as a result, in danger of 

Social Science is fust emerging from that place wherein It has long been 
the plaything of school-men, who acknowledge tbemselTes as belog the 
tencliera of "a science based on aasuniplions." Soon these teachers will 
be classed as mere metaphysicians, wliose difiquisiiioiis can lead to no 
beneficent practical end, and their learned treatises will flnally be con- 
signed to that great lumber-room of the centuries which holds the larger 
part of the literature of the world, the forgotten, because useless books. 
Empires, kingdoms, repnhlics, even society itself trembles tn the balance, 
and these philosophers of " assumptions " have held the loading role in 
the terrible drama which places all of these human Institutions in peril. 

Thererore, does it seem flitlug that so venerable and so renowned an 
insiituilon as the American Philosophical Sociciy should give some heed 
to the consideration of these vital prolilems. Hence do I asb your atlen- 

■ed i.f Man una the Keynote of Social 
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TlIB FaNDAHBNTAL PbINCIPLB. 

From this deflaitioa it is but one step to the fundamental principle and 
this principle as enunciated, also by the Master, is as follows : 

"Man, the molecule of society, is tlie subject of social science. In 
common with all other animals he requires toe it, drink and sleep, but 
his greatest need is that of atioeiation with his fellow-men. Born the 
weakest and most dependent of animals, he requires the largest care in 
infancy,and must be clothed by others, whereas to birds and beasts cloth- 
ing is supplied by nature. Capable of acquiring the highest degree of 
knowledge, he appears in the world destitute even of that instinct which 
teaches the bee and the spider, the bird and the beaver, to construct their 
habitations, and to supply themselves with food. Dependent upon the 
experience of himself and otliers for all his knowledge, he required lan- 
guage to enable him either to record the results of his own observations, 
or to profit by those of others ; and of language there can be none without 
association. Created in the image of his Maker, he should participate in 
His intelligence ; but it is only by means of ideas that he can avail himself 
of the faculties with which he has been endowed, and without language 
there can be no ideas — no power of thought. Without language, there- 
fore, he must remain in ignorance of the existence of powers granted to 
him in lieu of the strength of the ox and the horse, the speed of the hare, 
and the sagacity of the elephant, and must remain below the level of the 
brute creation. To have language there mu&t be association and combin- 
ation of men with their fellow-men, and it is on this condition only that 
man can be man ; on this alone that we can conceive of the being to 
which we attach the idea of man."* 

All Social Scibncb hqst Start frosc thb Law of Association. 

All true social science must of necessity start from this point. It can 
start from none other ; and any system which attempts to ignore this 
fundamental principle, as such, is false in its inception, and must of 
necessity be false throughout. There is no escape from this dilemma. 
The all-controlling condition which governs man in this world is that 
which obliges him to associate and combine with hi< follow-mea. Liter- 
ally from the cradle to the grave, it controls his destiny and is at the bot- 
tom of all of tlie motives which, throughout his career, impel him to 
action. He is thus insufficient unto himself, and the higher his civiliza- 
tion the greater become his wants, and, therefore, the greater his depcnd- 
«ooe on his fellow-men and the more rigid and unyielding over his daily. 
Ilia hourly life, the domination of the law. All social science is concerned 
about it ; and without it tliere would be no social science, no political 
^sconomy, no wealth, no poverty, no money, no banks, no interest, no 
credit, no landlords, no tenants, no states, no cities, no towns, no villages, 
no governments, no taxes, no emperors, kings or presidents, no armies, 
no navies, no generals, no admirals, no steamships, no railroads, no 

•Carey, Principla qf Social Scitnce^ Vol. 1, p. 41. 
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mntis, no poat-affice, no corpontllonB, no shops, no tnide, no commerce, 
no colleges, no schools, no pools, no hlstoriNns, no history, no lit- 
erature, no science, no philosophy, no laagu'ige, no profasaors, no doc- 
tors, no lawyers, no laws, no society ; but each and every man and 
woman would be a Uw and a power unto himself or herself ; and so 
would every child, from the momeat of its birth to the hour of Ita death. 
Indeed, the entire life of each and every human being would be different 
from what It now Is, and no one would have any occupation whatever, 
except that of looking after his or her necessities. Thus, would each and 
every one of these humnn vegetables live, grow, and flourish like any 
OlherveKetableindependent of hisfellow.vegHtables. In fact, the hnman 
animal of many of the economic philosophers partakes more of the nature 
of the vegetable than of that of the human being known as man, because 
this philosopher baa ignored and dropped out of his system the very 
qualhy which most characterizes and controls man and which most sepa- 
rates bim from the lower forms of life, both animal and vegetable. 



Wealth a 
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What then is It that men struggle for, and worry about, live, wear oat, 
and die to obtain, and retain under the name of individual wealth? It 
is simply the power to associate with, to command the services, the com- 
modities and the ideas of the largest body of men. What then is Indi- 
vidual poverty? The absence of the power readily to command these 
services, commodities and ideas. Thus, whether he be prince, million- 
aire, or pauper, man perishes of cold, of heat, of hunger, of thirst, of 
want, unless he can bring himself into association with his fellow-men. 
To sum up, the life of man is but a series, a net-work, a complication of 
acts of association, to cease the performance of which acts is, of neces- 
sity, to cease to live. 

DlTEBBlTY. 




aild up thoroughly diversified industries at any cost and any saorlfioe of 
resent apparent cheapness. On this impregnable n>ok does the pro* 
ictionist plant himself and defy the enemy, be he pUlloiopher or be he 
oor. 

Monet the Instrument of Association. 

By means of the brilliant, all-pervading sunlight, which the reoognt* 
on of the true place held by the law of association at tlie very founda- 
on of society sheds upon the societMry problem, the function of money 
ssumes a new poshion, and the accumulated rubbish of centuries which 
as covered up and obscured it is completely brushed aside. In no otlier 
irection than that of tlie appreciation of the life-giving function of 
loney, that of ministering to man's need for association and comblntt* 
on with his fellow-men, can we so confidently look for the emanci|)a- 
ion of man himself. 

Starting from the basic law of association, tlic Master has happily 
3rmed money the imtrument of aaociation, and it thus ceanes U> ho tlio 
ead, inert thing which it has so long been supposed by tlie Oreshams, 
tie Smiths, the Humes, the Ricardos, the Iluskisscms, the VistU, the 
^verstones, the 3Iills, the assumption economists generally, and tho 
rmy of so-called "statesmen," to be. Money, as the instrument of 
^sociation, becomes a vitalizer, a producer, a utilizer of human labor 
ower : a large volume of money, thus, under certain circumstances, fMrfng 
uite consistent with cheap production, as will l>e made more apfwrent In 
lie sequel. Acknowledgment of the law of association as a Imsls, furnishes 
tie only rational means of accounting for a liost of problems UtucUing 
loney, which are of everyday occurrence and otnierratfoo, altbouf b fo 
irect antagonism to the theories of the philosophers. 

The daily life of a civilized people, involving such otmniUfm m\\\Um§ oi 
cts of association or commerce, such myriads of CirtopfmhUfOM, ^'jnn\ptP' 
iuoDS aod rccom positions of services, eommodiUef and ideas, a m*cA\nm 
aving the qualities of universal aceeptabiliiy aod of alm/isC nnWmiUeA 
ivisibnity aod aggregation, is abK^ately n ectmm ry Uj tUnt \\U, In i\m 
uiv stages of society, aod io is<r>lated conmooitiiM, tiMrre is \m% WuUt 
ocieiary life, aod there mao is depeodeot apoo trot c^nnpiUMtiYitly fnw *d 
lis fellov-meo, while io a city like YjmAfm^ Farib, »w York, l^UiUt/UfU 
•hta or Chicago there are maoy tiKmaaads <#f iodividttsls, «a^;h of wi^nm 
aOj calls fm the ierrioes <A tmUlwo* of oseo. lod^fa^, Hm; i^r*A*MM0ef vf 

eopf of the Herald, Tnh*it/t, fV<«s or lA4^€r, \m %wik\u% thai \i^u*>m^ 
alls lor the aerrkxs^ of the otuJlkMii^ of fiMro vU</ kar^« ixi ax/y wny, *:fjt^ 
ribotad to tike jjfrfA^r^m of ooe of tUese v^y^:^, ^e^^pu so ft4UOU;iy a* vy 
BS^jsg like waajtrnkj of wiiidu iht nllr^j^^ or t^>;ipi^^t>» i«i»'»^ ^.^t^i, *>h^ 
irwcbtd^ Vr sM&Df ''f wkiidi '.i** raw aus^.eri*-* '/f *JU*r i»*r«r *>;«(.>#*?♦ m.^ '-iu^t 
levc iiaT< l^^jwi c-otjT*T-#rd %'■', u*e wtr 'irouj^t frvu. tu»: u :v*Tft */ -u*r 
osiL aad liit bii»^1 .rr* ^4 Uit lueiib't ^a Iw: sin^^idv^r u**;', l i'.» j^fvCu*^ 
■aai, %miht mak^n of 'Jjt }iik;ier tuiC ii*e tr^, v.* 'jw: v.»tju;/'^j/,'f» y!*»t^ 



Balid.j 



138 



[Hutii U, 



tneo, editors, dUtributora, etc.. ale From the Btaodpolnt, and tbrougU 
Iho luminous etber. of tbe law of associaliou or commerce, as at oocethe 
centre, Ibe circumfereuce, tbe founduliou, tlie all-perradiog spirit of 
social philosophy, tlie study of ihe millions on millioos of com positions, 
decompositions and recom positions of services, commodities and ideas 
involved in a pile of a single issue of a great daily newspaper, is indeed 
the study of and the royal road tu tbe mastery of the best part of social 
philosophy itself. 

Labor Power. 

It cannot be too fully, too distinctly, too forcibly Impressed apoa the 
mind that it Is tbe utilization of labor power which ameliorates the con- 
dilion of mankind, creates wealth, and causes the wide and Just diSasion 
of that wealth. Such ulilizalion is, indeed, the one and only basis of 
individual well-being, and of national power and civilization. It is, in a 
word, Ibe single road which leads to the emancipation of man. 

Tbe life of a civilized people thus involving countless millions of acts 
of association or commerce, tbe absolute condition on which these acts 
can be performed, and tlie labor puver involved In these acts be utilized, 
is an abundance of the medium, monty, with Its quality of universal 
acceptability, and which thus acts as a " saving-fund for labor " and by 
facilitating "associstion and combination gives utility to billions of mil- 
I, that would be wasted did not a demand exist for Ifaem 
6 power to labor bad been produced." 

Thus was it tbe law of Bssocialian which, dominating tbe life of man, 
caused, in the [Br-o9' ages, the Institution of money. It being an absolute 
necessity growing out of man's nature. It bad to bo ; It must now be ; 
It will ever be while man InliabiU the earth ; and it can find no philo- 
sophical explanation, eicopt through the recognition of the supreme and 
all control ling law of aBsoclatloo between man and his fellow-men. On 
lliis ground the greenbacker and tbe silver man can take their stand and 
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How Man Obtains Control oyer Nature. 

With the high development of the power of association in advancing 
communities, the forces of nature are more and more harnessed into the 
uses of man, taking the place of human bone and muscle, and even of 
the bone and muscle of animals, three tons of coal representing the labor 
of a man for his entire life. 

Thus, while the animal force expended in the conversion of raw prod- 
ucts into finished commodities decreases in proportion to the total volume 
of conversion, the money cost of that conversion also decreases. At the 
same time raw products, including land and labor which before had no 
value, being now utilized, acquire value. So, by a beautiful and com- 
pensating law, land, labor and other raw products rise and fluished com- 
modities fall. The laborer thus, by virtue of the Master's law of distri- 
bution, obtains a larger proportion of a larger yield, and acquires growing 
freedom and independence. With these advances, man is steadily obtain* 
ing the power to call to his aid better and more efficient tools, among 
which none is more important than land. At first weak, with but little 
power of association, he is able only to cultivate the light, sandy soils 
and those at the heads of rivers or the dry and slightly wooded ones 
on the sides of the hills. Only as he is able to command the services of 
his fellow-men, is it that he obtains power to cope with the wet, rich and 
heavily timbered lands of the valleys, reeking with malaria and requiring 
drainage. 

The Movements of Monet. 

Having considered the effects of the instrument of association on asso- 
ciation, let us now see how association affects the movements of the 
instrument itself. 

Money leaves those places where there is no diversification of employ- 
ments, and where money is scarce and interest high ; where land, labor 
and other raw materials are cheap, and where finished commodities are 
dear. It goe$ to those places where industries are diversified, and where 
money is plenty, where bank-credit is large in volume, and interest is 
low, where land, labor and other raw materials, being utilized, are high, 
and where finished commodities, through the intervention of brains, 
chemistry, electricity, steam and machinery, are, as well as interest, low. 
[n a word, money travels from those places in which the power of asso- 
ciation is not developed to those in which it is in the highest degree 
developed. Thus with the growth of the power of association, wealth, 
freedom, contentment, harmony and civilization are established, society 
assuming an ever-broadening base, with a stability which finally elimi- 
nates discontent and lawlessness. 

The Great and Supreme Law of Association. 

Hold up the law of association among men, and view it from any of its 
countless sides, and the more closely it is studied the more it shows itself 
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o the world of bnmanli):, what the Uw of gnriutionia to tbe world 
e of nulter. It is the pblloiopber'i ttooe ahkh likOBinates, 
clears ap the lemponl mystery of into. This Uw dogs the OQicast Rnd 
thebeggiir, wbcee coadittonspreclndethe poHibililyofBctiTe UMiciUioD ; 
it places the oSeiutTe weapon in the hands of the modem bojcotler ; it 
Mjs to Ibe roan who is tempted to go wrong, Go not, for sodetj wTII catt 
JOD out ; it indnccfl the laborer to toil, it span the mechanic and the 
artisan to become niasiera nfiheir respective trades ; it causes the itadent 
to bam the midnight oil. and the doctor, the lawyer, the professor to 
spend jears in acquiring and imparting knowledge. Tlie business man 
who slrcggles night and daj to at-oid bankruptcy does ao that be may 
retain that financial credit which enables him to swing a power of asso- 
ciation far in excess of that which his capital would give. This law has 
iu most beanliful manifestation in the ftmlly. with its lender, loving and 
selfsacrificing ties of biher, mother, and children. 

Men bnild railroads, sieanifhips, steamboats, and hotel*, and other men 
work them because of this Uw of association ; Ihe banker organises his 
bank that he may contrul asmciation and profit by it ; goTcmments im- 
pose taxes that they may call cirilians, soldiers and sailors into assncia- 
ti'in viih tbemselTes. An army is an armed association under officers 
who hurl it, rtgardlen of life or death, against other armies, in order that 
another association called the sTale. may lire and fiourish, and (hat its 
citizens or lubjects may aasociale, exctiange serrices, commoditiea and 
Ideas am'ing their several Eclvea. The post -office, with its machinery for 
the transmission of letters and printed mnlterand its pnetage stamps and 
money orders and the express in all its delaits, inclading U. O. D., are all 
outgrowths ol the supreme law of ai 
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Staled Meeting^ January 19, 189^. 

President, Mr. Fraley, in the Chair. 

Correspondence was submitted as follows : 

Invitation from the West Virginia Historical and Antiqua- 
rian Society, Charleston, W. Va., to attend the Fourth Annual 
Meeting, Tuesday, January 16, 1894. 

Letters of envoy were received from the Australasian Associ- 
ation for the Advancement of Science, Hobart; Acaddmie B. 
des Sciences, Stockholm, Sweden ; Soci^t^ R. de Geographic 
d'Anvers, Belgique ; K. Leopoldinisch-Carolinische Deutsche 
Akademie der Naturforscher, Halle a.S., Prussia ; K. Sach- 
sische Gesellschaft der Wissenschaften, Leipzig ; Faculty des 
Sciences, Marseille, France: Ecole Polytechnique, MustSe 
Guimet, Paris, France; Geological Survey of New Jersey, 
Trenton ; Mr. Henry Carey Baird, Philadelphia ; Soci^t^ 
Scientifique da Chile, Santiago. 

Letters of acknowledgment were received from the Royal 
Society of N. S. W. (140) ; Linnean Society of N. S. W., 
Sydney (189, 140); Royal Geographical Society (Queensland 
Branch), Brisbane (140); Royal Society of Victoria, Mel- 
bourne (140); Free Public Library, Wellington, N. Z. (134, 
136) ; Soci<5t6 Royale de Geographic d'Anvers, Belgique (131, 
132, 140, 141); Prof. Peter R. von Tanner, Leoben, Austria 
(140, 141); Deutsche Geologische Gesellschaft, Berlin, Prussia 
(136, lil, and Trans , xvii, 3, xviii, 1) ; Verein fiir Erdkunde, 
Dresden, Saxony (141); PhyMkalisch-Medicinische Gesell- 
schaft, Erlangen, Germany (141); K. Leopoldinisch-Carolin- 
ische Deutsche Akademie der Naturforscher, Halle a.S., Prus- 
sia (136-141, and Trans., xvii, xviii, 1); Deutsche Seewaite, 
Hamburg, Germany (136, 141); Prof. L. Riitimeyer, Basel, 
Switzerland (14L); Schweiz. Naturforschende Gesellschaft, 
Bern, Switzerland (141); Societd Vaudoise des Sciences Naiu- 
relles, Lausanne, Switzerland (141) ; R. Accademia di Scienze 
Littere ed Arti, Modena, Italy (140, 141) ; Societa Africana 
d'ltalia, Naples (141); Accademia di Scienze Littere ed Arti, 
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Padaa, Italy (140, 141); Prof. G. Sergi, Rome, Italy (Ul); 
Geological Society, London, Eog. (140); BotaDical Society of 
Canada. Halifax, N. S. (I4L); Vermont Historical Society, 
MoDtpelier (139); Prof. W. T. newett, Ithaca, N. Y. (140); 
Newberry Library, Chicago, 111. (140, 141); Inatituto Fisico- 
geografico Nacional, San Jo8^ de Costa Rica, C. A. (L39, 140). 
Accessions to the Library were reported from the Acad^mie 
R. des Sciences, Stockholm, Sweden ; Academic R. des Scien- 
ces, Bruxelles, Belgique ; Nederlnndsche Maatschappij Nijver- 
heid, Amsterdam ; Kolonial Museum, Haarlem, Koord Hol- 
land ; Academic des Sciences, Cracow, Austria; Naturforsoh- 
ende Gesellschaft des Osterlandes, Altenberg; Oberlauutzer 
Gesellschaft der WiRsenschaFten, Gorlitz; Biblioteca N. C, 
Firenze, Italia; R. Accademia del Lincei, Rome, Italy; 
Acadi^mie N. des Sciences, etc., Bordeaux, France; So- 
c\4\.6 Historique, etc., du Cher, Bourges, France; Sooi^t^ de 
Borda, Dax, France ; Union Geographique du Nord de la 
France, Donai ; Soci^te de Geographic, Lille, France ; Faculty 
des Sciences, MarFeille, France; Redaktion Voamos, Sooi^t^ 
de Geographic, Mus^ Guimet, Soci^t^ de I'Bnseignement, 
ficole Poly technique, SociiSttS d'Anthropologie, Redaction de 
La Melasine, Sociuto des Antiquairea de France, Directcur 
of the Revue des Revues, Marquis de Nadaillac, Paris, 
France ; Soci(5t(i de G&graphie, Toulouse, France; R. Acad- 




1894.] 



143 



WashingtOD, D. C. ; Mr. William Harden, Savannah, Ga. ; Mr. 
George W. Bailj, Cedar Rapids, la.; Colorado Scientific So- 
ciety, Denver; Agricultural Experiment Stations, Concord, N. 
H.; Amherst, Mass.; Ithaca, N. Y. ; College Park, Md.; Ag- 
ricultural College, Miss. ; Manhattan, Kans. 

A photograph of Prof. John Tjndall, London, Eng., was 
presented by Mr. F. Gatekunst, Philadelphia. 

The President reported that in accordance with the resolu- 
tion of the Society he had appointed Dr. Daniel G. Brinton to 
prepare the obituary notice of the late George de Benneville 
Keim. 

The death of Oswald Seidensticker (born, Gottingen, 1824 ; 
died, Philadelphia, Jaruary 10, 1894), was announced and the 
President was authorized to appoint a suitable person to pre- 
pare the usual obituary notice. 

The election for Librarian was taken up and Mr. Henry 
Phillips, Jr., was unanimously reelected Librarian for the en- 
suing year. 

The President was authorized to appoint the Standing Com- 
mittees, which he subsequently did, as follows: 

/"mance.— Philip C. Garrett, Charles S. Wurts, William P. 
Tatham. 

Hall, — J. Sergeant Price, William A. Ingham, Charles A. 
Oliver. 

Publication, — Daniel G. Brinton, George H. Horn, Samuel 
Wagner, Patterson DuBois, Horace Jayne. 

Library, — Edwin J. Houston, Jesse Y. Burk, William H. 
Greene, William S. Baker, Albert H. Smyth. 

Alichaux Legacy, — Thomas Meehan, William M. Tilghman, 
J. Sergeant Price, Angelo Heilprin, William Powell Wilson. 

Henry M. Phillips Prize Essay Fund. — Richard Vaux, 
Henry Phillip?, Jr., William V. McKean, C. Stuart Patterson, 
Joseph C. Fraley, and the President and Treasurer of the So- 
ciety, eX'officio, 

The Secretaries presented for the Transactions a bacterio- 
logical study of the water supply of Philadelphia, by Dr. 
Wright. On motion, the same was referred to a Committee 
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of three members to be appointed by the PreddeDt, to exam- 
ine and report upon. 

Mr. Lyman read a paper on the "Age of the Newark 
BrowDHtooe." 

Pending nominations Nos. 1268, 1269, 1270, 1271, 1272, 
1273, 1271, and new nomination Ko. 1275 were read. 

And the Society was adjourned by the President. 



Slated Meeting, February 2, 1894. 
President, Mr. Fralkt, in the Chair. 

Correspondence was submitted as follows: 

A circular inviting subscriptions towards a memorial bust 
of Prof. Ernst Ilieckel, to be placed at Jena, on February 17, 
1893. 

A circular from the Council of the Scientific Alliance of 
New York, inviting contributioQS to the John Strong New- 
berry Fund for the Kndowment of Original Scientific Research. 

Photographs for the Society's Album were received of 




18M.] 



145 



Reiohsanstalt, Vienna, Austria; Botanische Verein der Pro- 
vinz Brandenburg, Berlin, Prussia; Siichsische Meteorologische 
Institut, Chemnitz; Gartenbau verein, Darmstadt, Germany; 
Naturwissenschaftliche Verein des Reg. Bez. Frankfurt a. 0., 
Prussia ; Prof. E. Renevier, Lausanne, Switzerland ; R. 
Accademia, Modena, Italy ; Soci^t^ de Geographie, Toulouse, 
France ; R. Academia de Ciencias y Artes, Barcelona, Spain ; 
R. Irish Academy, Dublin ; Sir J. William Dawson, Montreal, 
Canada ; American Folk Lore Society, Dr. Samuel A. Green, 
Boston, Ma.S8. ; R. I. Hisilorical Society, Dr. H. T. Cresson, 
Providence, R. I.; Agricultural Experiment Station, New 
Haven, Conn.; Amer. Museum of Natural History, Amer. 
Geographical Society, Academy of Medicine, New York, N.Y.; 
N. J. Historical Society, Newark; Amer. Pharmaceutical 
Association, Indian Rights Association, Messrs. William S. 
Baker, H. C. Mercer, W. L. Sayre, Philadelphia ; U. S. Geo- 
logical Survey, Mr. Lester F. Ward, Washington, D. C. 

The President reported that he had appointed Dr. H. V. 
Hilprecht to prepare the obituary notice of the late Dr. Sei- 
densticker. 

The President reported the appointment of Dr. Ryder, Dr. 
Barker and Mr. Bache as a Committee to examine and report 
on the paper by Dr. Wright, presented at the last meeting of 
the Society. 

The Committee on Dr. Wright's Paper on the "Water 
Supply of Philadelphia " reported the same to be worthy of 
publication. On motion, the Committee was discharged and 
the paper referred to the Publication Committee. 

Dr. Cope presented a pa|)er on " The Structure of the Skull 
of the Plesiosaurian Reptilia, and on Two New Species of this 
Order from the Upper Cretaceous." 

Dr. Cope also presented a paper by Prof. A. T. Chamber- 
linon " Botanical Names in the Language of the Kootenay 
Xndians of Southeastern British Columbia." 

Pending nominations Nos. 1268, 1269, 1270, 1271, 1273, 
X274, 1275 were read. 

Nomination No. 1272 was withdrawn by its proposer. 
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On motioD of Mr. Smytb, the Society appointed Messrs. 
Daniel G. Brinton and Henry Phillips, Jr., delegates to the 
meeting oC the Congres Interoational des Am^ricanistes, to be 
held at Stockholm in Septemlser, 1894, providing that the 
same Bhall not entail any expense upon the Society. 

The question of permitting persons connected with the 
public press to be present at the regular meetings of the So- 
ciety, for the purpose of reporting the same for publication, 
was brought up by the Secretaries, and after considerable dis- 
cussion the following resolution, offered by Dr. Daniel G. 
Brinton, was unanimously adopted : 

That Ibe Sodetj diaapprove of tbe presence of profeBsioaal reporters, 
ia tlieir business capacity, at tbe regular meeiinga of tbe 3001617. 

And the Society was adjourned by the President. 



Staled Meeting;, February 16, 189^. 
Mr. Ingham in the Chair. 



Lelters of envoy were received from the Geologieche Keichs- 
anelalt, Vienna, Austria; Naturforschende Gesellfchaft i 
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tihumsverein, Dresden (141); Naturwissenscbaftliche Verein 
<3es Reg. Bez. Frankfort a.O. (141); Naturwipsenschaftliche 
"Verein fiir Schleswig-Holstein, Kiel, Prussia (135-1H9); In- 
^titut Lombardo di Scienze e Lettere, Milan, Italy ; Academic 
m. des Sciences, Lettres, etc., Modena, Italy (130-185, and 
•^Transactions, xvi, 8) ; Socidtd des Sciences Naturelles et Arch- 
^ologique de la Creuse, Gu^ret, France (141) ; Ecole Polytech- 
:xnique. Dr. Edward Pepper, Paris, France (141); R. Academia 
<de Ciencias y Artes, Barcelona, Spain (139); Pablic Library, 
IBoston, Mass. (140); Prof. F. A. Genth, Jr., Lansdowne, Pa. 
<I41); Dr. William H. Furness, Philadelphia (140, 141); 
IBureau of Ethnology, Washington, D. C. (96-135, 137, 138, 
1140, and Catalogue, Pts. i-iv) ; Wisconsin Academy of Sci- 
ences, Arts and Letters, Madison (119-141, and Catalogue, Pts. 
i-iv). 

Letters of acknowledgment (142) were received from Dr. 
Oharles B. Dudley, Altoona, Pa. ; Dr. Robert H. Alison, Ard- 
Tnore, Pa. ; Prof. James E. Rhoads, Bryn Mawr, Pa. ; Mr. 
Matthew H. Messchert, Douglassville, Pa. ; Hon. Eckley B. 
</0xe, Drifton, Pa.; Prof. J. W. Moore, Rev. Thomas C. 
Porter, Easton, Pa. ; State Library of Pennsylvania, Mr. An- 
drew S. McCreath, Harrisburg, Pa. ; Mr. John Fulton, Johns- 
town, Pa. ; Linnean Society, Lancaster, Pa. ; Prof. F. A. Genth, 
Jr., Lansdowne, Pa. ; Academy of Natural Sciences, Historical 
Society, Mercantile Library, College of Pharmacy, College of 
Physicians, Philadelphia Library, University of Pennsylvania, 
Editors of the Medical News^ Wagner Free Institute, Gen*I 
Isaac J. Wistar, Hon. James T. Mitchell, Profs. John Ash- 
hurst, J. Solis Cohen, E D. Cope, Henry D. Gregory, L. M. 
Hanpt, H. V. Hilprecht, Edwin J. Houston, E. Otis Kendall, 
J. P. Lesley, James MacAlister, Theophilus Parvin, Samuel P. 
Sadtler, Benjamin Sharp, Albert H. Smyth, Drs. D. G. Brin- 
ton, W. C. Cattell, William H. Furness, William H. Goodell, 
Francis W. Lewis, Morris Longstreth, John Marshall, Charles 
A. Oliver, W. S. W. Ruschenberger, Charles Schiifter, 11. Clay 
Trumbull, William H. Wahl, Charles Stewart Wurts, Messrs. 
R. Meade Bache, Henry Carey Baird, Charles Bullock, S. Cast- 
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ner, Jr., Patterson Du Bois, William W. Jefferis, Henry Phil- 
lips, Jr., Franklin Piatt, Theodore D. Hand, J. G. Roeengarten, 
L. A. Scott, Coleman Sellers, Joseph Wharton, Joseph M. 
Wilson, Philadelphia; Mr, Heber S. Thompson, Pottaville, 
Pa. ; liev. P. A. MUhlenherg, Reading, Pa. ; Dr. William Hyde 
AppletoD, Swarthmore, Pa, ; Dr, John Cnrwen, Warren, Pa. ; 
Philosophical Society, Mr. Philip P. Sharpies, Prof. J. T. Both- 
rock, West Chester, Pa, 

AcceasioDs to the Library were reported from the Royal 
Geographical Society, St, Petersburg, Russia ; Ministerie van 
Binnenlandscbe Sachen, The Hague; Verein fiir Belorderung 
des Gartenbaues, Berlin, Prussia; Verein fiir Schleeische In- 
sektenkunde, Breslau, Prussia; Naturwissenschafiliche Verein, 
Kiel, Prussia; Royal Geological Society, Cornwall, Bog.; 
Royal Statistical Society, Geological Society, Loudon, Eog. ; 
Mr. A. McF. Davis, Cambridge, Mass.; Essex Institute, 
Salem, Mass. ; University of the Slate of New York, Albany ; 
Prof. Edward North, New York ; Philadelphia Hospital, 
Forestry Assouiation, Prof. George P. Barker, Philadelphia ; 
Enoch Pratt Pree Library, Baltimore, Md.; Bureau of Edu- 
cation, Anthropological Society, U, S. Naval Observatory, 
War Department, U. S! Coast and Geodetic Survey, Treasury 
Deparlmeril, U. S. Fish Commission, Smitlisooian IdStitutioo, 
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Marquis de Nadaillac, Paris, France; Mrs. Helen Abbott 
Michael, Philadelphia. 

The following deaths were reported : 

George W. Child8,'Philadelphia, February 8, 1894, set. 64. 

Eev. Henry S. Osborn, Oxford, Ohio, February, 1894. 

The President was requested to prepare a note to be entered 
upon the minutes of the Society in reference to the death of 
Mr. Childs. 

The Publication Committee reported that it would not be 
practicable to publish Dr. Wright's paper on the Water Sup- 
ply. On motion the paper was ordered to be returned to its 
author. 

The Secretaries reported that the paper by Prof. A. F. 
Chamberlin, entitled "The Botanical Names in the Language 
of the Kootenay Indians," was not desirable for publication. 

This being the evening for voting for candidates for mem- 
bership, pending nominations Nos. 1268, 1269, 1270, 1271, 
1275 were read, spoken to and balloted for. 

Action on pending nominations Nos. 1273 and 1274 was 
deferred until May 18, 1894. 

The proceedings of the Board of Officers and Council were 
submitted. 

Dr. Cope made a communication on " Energy in Evolution." 

Dr. Briuton read a letter from Mr. J. C. Pilling in reference 
to a desired exchange, and the matter was referred to the Sec- 
retaries with power to act. 

At the end of the evening, the votes cast having been 
counted, the tellers reported the state of the poll to the pre- 
siding member, who declared that the following had been duly 
elected members of the Society : 

No. 2227. Colonel Henry A. DuPont, Wilmington, Del. 

No. 2228. Sir Henry Bessemer, London. 

No. 2229. Dr. Hermann Snellen, Utrecht. 

No. 2230. Julius F. Sachse, Philadelphia. 

And the Society was adjourned by the presiding member. 
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Slated Meeting, March £, 1894.. 
Preaident, Mr. Fraley, in the Cliair. 

Mr. Julias F. Sachse, a newlj elected member, was presented 
to the Chair and took bis seat. 

Correspondence was submitted as follows: 

A letter accepting membership was received from Col. 
Henry A. DuPont, Wilmington, Del. 

A circular from the National Sculpture Society, New York, 
requesting the Society to become a member of same. 

Letters of acknowledgment were received from the Huo- 
garianAcademy of Sciences, Budapest (138-141); Literary and 
Historical Society, Quebec, Canada (96-141, and Catalogue, 
Parts i-iv). 

Letters of acknowledgment (li2) were received from the 
Nova Scotia Institute of Science, Halifax ; Mr. Horatio Hale, 
CHuton, Ontario; Geological Survey, Ottawa, Canada; Lite- 
rary and Historical Society, University Laval, Quebec, Canada ; 
Canadian Institute, Toronto, Canada; Manitoba Historical 
and Scientific Society, Winnipeg; Bowdoin College Library, 
Brunswick, Me.; Society of Natural History, Maine Histor- 
ical Society, Portland, Me.; Dartmouth College Library, 
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Yale University, Profs. O. C. Mar8h, H. A. Newton, New 
Haven, Conn.; Prof. James Hall, Albany, N. Y.; Society of 
Natural Sciences, Buffalo, N. Y.; Prof. Edward North, Clin- 
ton, N. Y.; Prof. J. M. Hart, Ithaca, N. Y.; Historical Society, 
Academy of Medicine, New York Hospital, American Museum 
of Natural History, Meteorological Observatory, University of 
the City of New York, Profs. J. A. Allen, Isaac H. Hall, 
J. J. Stevenson, Messrs. Thomas C. Clarke, Charles P. Daly, 
James Douglas, New York, N. Y.; Prof. W. LeConte Stevens, 
Troy, N. Y'.; Vassar Brothers' Institute, Poughkeepsie, N. Y.; 
GeologicalSociety of America, Academy of Science, Rochester, 
N. Y.; Oneida Historical Society, Utica, N. Y.; Free Public 
Library, Jersey City, N. J.; Prof. Robert N. Rogers, Madison, 
N. J.; New Jersey Historical Society, Newark ; Profs. Charles 
W. Shields, Charles A. Young, Princeton, N. J.; Prof. Charles 
F. nines. Prof. Lyman B. Hall, Haverford, Pa.; Messrs. Charles 
H. Cramp, Louis Vossion, Samuel Wagner, Mrs. Helen Abbott- 
Michael, Philadelphia; Smithsonian Institution, United States 
Geological Survey, Surgeon-General's Office, United States 
Coast and Geodetic Survey, Weather Bureau, Col. Garrick 
Mallery, Prof. Charles A. Schott, Drs. John S. Billings, W. J. 
Hoflfman, Mr. William B. Taylor, Washington, D. C; Enoch 
Pratt Free Library, Maryland Institute, Prof. Ira Remsen, Bal- 
timore, Md.; Mr. Thomas Leiper Patterson, Cumberland, Md.; 
Journal of the United States Artillery, Fortress Monroe, Va.; 
Prof. J. W. Mallet, University of Virginia, Elisha Mitchell 
Scientific Society, Chapel Hill, N. C; Agricultural Experi- 
ment Station, Raleigh, N. C; Georgia Historical Society, 
Savannah; University of Alabama, University P. O.; Texas 
Academy of Science, Austin ; Agricultural Experiment Sta- 
tion, Knoxville, Tenn.; Prof. E. W. Claypole, Akron, O.; 
University of Cincinnati, Cincinnati Observatory, Cincinnati, 
0.; Editor of The Journal of Neurology^ Granville, 0.; Gen. 
W. F. Raynolds, Detroit, Mich ; Geological Survey, Jef- 
ferson City, Mo.; Purdue Experiment Station, Lafayette, Ind.; 
Society of Civil Engineers, Remington, Ind.; Academy of 
Natural Sciences, Davenport, la.; State Historical Society, 
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Iowa City, la.; University of California, Berkeley ; Liolc Obser- 
vatory, Mt. Hamilton, Cal.; Prof. J. C. Branner, Palo Alto, 
Col.; Prof. Daniel Kirkwood, Riverside, Cal.; Prof. George 
Davidson, San Francisco, Cal.; Kansas University Quarterly, 
Lawrence ; Kansas Academy of Science, Topeka ; Academy of 
Sciences, Arts, and Letters, State Historical Society, Madison, 
Wis.; State Historical Society, Agricultural Experiment 
Station, Lincoln, Neb.; University of "Wyoming, Laramie; 
Academy of Science, Tacoma, Wash.; Lieut. A. B. Wyckoflf, 
North Lakima, Wash.; Central Meteorological Obwrvatory, 
Sociedad-Cientifica " Antonio Alzate," Dr. Antonio PefiaSel, 
Mexico, Mexico ; Agricultural Experiment Station, Las Croces, 
N. M. 

Accessions to the Library were reported from the Royal 
Society of South Australia, Adelaide; Prof. A. W. Biokerton, 
Christchurch, N. Z. ; Soc\6l6 Imporlale des Naturalestes, Mos- 
cow, Russia ; Acaddmie Impi^riale des Sciences, St. Petersburg, 
Russia; Section fiir Naturkunde des 0. T. C, Anthropologi- 
schc GescUschaft, Vienna, Austria; K. P. Meteorologiscbe 
lostitut, Berlin, Prussia; Deutsche Gesellschaft fur Anthro- 
pologic, etc., Munich, Bavaria; Ecole Nat. Sup. des Mines, 
Bureau des Longitudes, Soci€ti5 Fran(;aise de Physique, 
Paris, France; Philological Society, Cambridge, Eng.; Geo- 
graphical Society, Literary and Philosophical Society, Man- 
chester, Eng.; Massachusetts Institute of Technology, Boston, 




I'r. George R. Morehouse, Messrs. William V. McKean and 
-Robert Patterson. 

Dr. Rothrock read a paper on "The Present Condition and 
Future Prospect of the Pennsylvania Foreats." 

Dr. Morris corroborated the dealruction of limber by insects 
as referred to in Dr. Rothrock's paper. 



Dr. Morris read the following communicatioi 
losis in Animals: " 



on "Tubercu- 



gritiy, clieeay u 
present lliese W' 
clieesf nutsses u a 



Some moDtlis since I was present nt tlie slnugliler of a lierd of caltte un 
accouet of t, dread uf llieir being tainted nitli tulterculosia. Tlili disease 
bftd been diagnosed ns prcaeDt in Ibe original herd more tlian Iwo monllia 
previouBly and all auspecled animals liad Iben been kille<i. The fftrnier, 
however, was not satislled lliat tlie disease Lad been stamped out. and pre- 
rerred to have Ibo rest slaughtered while slill in good condition for focd ua 
determined by experls who were present, In ihelungsortwooriliemafew 
hard Dddalcs were found, and on tlie intestinal walls iif nearly all were 
siiinll round niasies wbicb, oa being iaclaed, gave yent In a greenisli. 
. Id Ibe opinion of ibe veterinary surgeon who was 
not tubercular. Tlicy reminded me moreorsuchsmall. 
e often found in human imslmortemexaminatioDfland 
arc apt In be disregarded unleis round abundantly in subjects of true miliary 
tuberclewheu we often consider themes proof liiat the disease has bccom3 
(lissemlnalcd through the entire orgatiism. With these excoplions, and 
also llie occurrence of numerous vascular. stibRUtaneous lymphatics 
(called "beans" by llie butcher boys), the catlie showed no dieease, but, 
CO the other hand, compared favorably with some Western steers which 
were ilaaghlered at Ihe aame time. Tlie veterinary above mentioned 
called my alienLion to the comparative absence of these " beaDs " and 
■mall, yellowish-white bodies in the Western grain-fed stock, and aliribuied 
tbeir frequent or almost universal occurrence in Eastern cattle to some- 
thing in the food or pasture grounds or water used by our cattle. This 
hastet me to thinking wbelliet there may not be some fllariaoroihorintes- 
linal parasite which causes such spurious cyst-like formaliims. But while 
waiting tot opportunity to iuveitigaie this more closely, a gentleman ob- 
served lo me Ibat some gypsy boys whom he had played with in his youlh 
had shown htm a bottle which they said contained a poison prepared from 
mouldy hay, capable of producing sickness of a lingering, wasting charac- 
ter, terminating in death— like consumption in general character. Imnie- 
dUtely Ibe Idea occurred to me that we inay And in this dlrccii 
nature and mode of action anddiasemiDBlion of tubercle In thcl 
lly. The extent o fits association with the " bacillus tuberculosis" has led 
HObMrvers 10 consider the latlcr as standing in caunal relation (o the 
I. AMER. FHILOS, eOC. XS.XUI. 144. T. PRINTED MAKCH SI. 1894. 
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disease. Ni>w tbis la a micruscoptc fungus ; and it therefore Mema to me 
there is no a priori improbability of lu ezisteace in mustjr hay and fodder ; 
and when we consider the cou'lition of food glTen to much of the live 
stock by Improvident and unihrlfLy farmers a ready explanation of (he 
apreud of the diaease anst bo generally dreaded Ih at hand. In Bpeaklog 
on the subject with Dr. S;imiiel G. Diion, the distinguished bacterinlo- 
gist, I found him fully alive to the posalbililles of fruitful roaulla from inves- 
tigations into the transplantation of fungoid and nctlno-mycoid growths 
from a vegetable basis to animals ; and that some German authorities have 
already done good work in this direction. Objervatlons tending to estab- 
lish an identity between the bicillus tuberculosis and other fungoid 
growths could not fuil of heing most important aids to us in combating 
the dread diseaac which sweeps away such a large portion of the human 
race. Nor should we forget that during the late war of the Rehellion a 
very fatal epidemic of "spotlud fever," "black measles" or cerebro- 
spinal meningitis, as it was called, broke out among soldiers who were 
supplied with mouldy hiy which was used for bedding. The epidemic 
spread by contagion quite extensively. 

I have also been informed that the disease among horses known as cere- 
bro-splnal raeningitia is clearly traceable to mouldy hay ; among llie 
Dutch farmers near Lancaster It is called " putrid soreihroat." because the 
mucous membrane of the throsit becomes inDnmed and gangrenous, and 
the bolus of fond is not swallowed, owing to p.iralysis of the muscles of 
deglutition We have thus as it were a connecting link wilb the phe- 
nomena of diphtheria, which is also traced to a mould or fungus which may 
grow upon any abraded, molat or mucous surfiLce. The tendency of patho- 
logical investigations and studies during the past twenty years has been 
more and more towards the discovery of intimate causal relations between 
many diseases not formerly recognized as zymotic, and corresponding 
fungi or "bacteria" or "bacilli," We forget too often that these are 
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ated air, and insufflcieot food. Add to these the germ, and the result Is 
not long in showing itself. Take these away, and the germ is harmless, 
comparatively. A good illustration of this is to be found in the animal?, 
especially the monkeys crowded together in our zodlogical gardens. What 
better Held could be found for a properly conducted series of experiments 
on the thorough disinfection of air and food ; isolation of infected indi- 
viduals; and curative agents? The latter should embrace such 
bactericides as can enter the circulation harmlessly, and such natural 
food as will sustain the animals. The late Dr. Shippen's experi- 
ence with the lessening of tuberculous and scrofulous disease among the 
colored inmates of the House of Refuge after the introduction of corn- 
meal as a large part of their diet should not be lost sight of. Might not 
a diet of cocoanuts and palmnuts be useful to our monkeys? 

In conclusion, I would urge upon our microscopists the study of the 
whole class of moulds and fungi, both in their usual forms, and as to 
their transplanted forms in animal media and in living animals. 

Pending nominations Nos. 1273 and 1274 were read. 

On motion, it was 

Resolved, That Rev. Robert W. Rogers, Ph.D., be appointed a delegate 
to represent the Society at the Congr^s Internationale des Orientalistes, to 
he held at Geneva, in September, 1894, providing that the same shall 
entail no expense whatever upon the Society. 

And the Society was adjourned by the President. 



Stated Meeting, March 16, 1894. 
Dr. J. Chkston Morris in the Chair. 

Correspondence was submitted as follows : 

A letter accepting membership from Sir Henry Bessemer, 
London, Eng. 

An invitation from the Maryland Historical Society, Balti- 
more, to attend its Fiftieth Anniversary, March 12, 1894. 

Letters of envoy were received from the Geological Survey 
of India, Calcutta ; Socidt^ des Naturalistes, Moscow, Russia ; 
K. Sachsiche Gesellschaft der Wissenschaften, Leipzig ; Society 
d^Histoire Naturelle, Strassburg, Alsace. 
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Letters of acknowledgement were received from the K. K. 
Stern warte, Prague, Bobemia- (141)! Sooi^t^ d'Histoire 
Naturelle, Strassburg (140, 141); Prof. Abel Horelacque, 
Paris, France (141); Dr. Traill Green, Easton, Pa. (142); 
Prof. John F. Carll, Pleaaantville, Pa. (142) ; Mr. Jedediah 
Uotchkips, Staunton, Ta. (142); Scientific Society, Denver, 
Colo. (142) ; Central Meteorological Observatory, Mexico, 
Mexico (140, 141) ; Ob?ervatorio Astruntiinico Nacional Mex- 
ioano, Tacubaya (142) ; lastituto fisico-geogra&co Nacional, 
San Josd de Costa Rioa, C, A. (141) ; Museo Nacional, Buenos 
AireP, S. A. (139, 140, 141). 

AcceHsions to the Library were reported from the Geologi- 
cal Survey of India, Calcutta; StatiBtlca Central Byran, 
Stockholm, Sweden ; K, K, Zoologtsch-botanische Geaell- 
echad, Prof. Karl Penka, Vienna, Austria ; Gesellschaft fur 
Erdkunde, Berlin, Prussia; Naturforscbende Gesellscbaft, 
Freiburg i. B. ; Soei6l6 d'Histoire Naturelle, Strassburg, 
Alpace; Naiurforsohende Gesellschaft, Zurich, Switzerland; 
"II Nuovo Cimento," Pisa, Tuscany; University de Lyon, 
France ; Instituto y Observatorio de Marina, San Fernando, 
Spain; R. Meteorological Society, London, Eng. ; Royal 
Society, Edinburgh, Scotland; Theological Seminary, An- 
dover, Mass. ; Commission of Public Records, Boston, Mafs. ; 
Mr. "Walter S. Logan, New York, N. Y. ; Hon. Robert E. 
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Mr. Henrj 0. Baird read a paper entitled " Association : 
The Dominating Need of Man, and the Keystone of Social 
Science." 

After which a desultory discussion on the subject of the 
paper took place. 

Pending nominations Nos. 1273 and 1274, and new nomi- 
nations Nos. 1276 to 1296 inclusive were read. 

And the Society was adjourned by the presiding member. 
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PBOCEEDINGS 

OF THE 

AMERICAN PHILOSOPHICAL SOCIETY 

HELD AT PHILADELPHIA FOE PROIOTING USEFUL KNOWLEDGE. 

Vol. XXXIII. June. 1894. No. 145. 



Slated Meeting, April 6, 1894,. 

Vice-President Kendall in the Chair. 

Minutes of last meeting read. 

Correspondence was submitted as follows : 

Letter accepting membership from Dr. Isaac Roberts, Star- 
field, Crowborough, Sussex, England. 

Circular letter from the Directeur of the Direction Gdnerale 
de Statislique, of the Province of Buenos Ayres, announcing 
his appointment to that office. 

Accessions to the Library were reported from Mr. Edward 
Counsel, Melbourne, Australia; Mr. N. A. Cobb, Sydney, 
Australia; Bataafsch Genootschap, Rotterdam, Netherlands 
K. K. Naturhistorische Hofmuseum, Vienna, Austria ; Gcsell 
schaft flir Erdkunde, Deutsche Seewarte, Berlin, Prussia; R 
Gesellschaft der Wissenschaften, Gottingen, Prussia; Wiirtem 
bergische Kommission flir Landesgeschichte, Stuttgart ; R. Isti 
tuto Lombardo, Milan, Italy ; Societa Ilaliana delle Scienze 
Naples, Italy; R. Accademia delle Scienze, Turin, Italy 
Academic des Sciences, etc., Angers, France; Academic N 
des Sciences, etc., Caen, France; Soci<5tc des Sciences Natu 
relies et Arch^ologiques de la Creuse, Gu(5ret, France; Dr. P 
Topinard, Paris, France; Socicte des Antiquaires de hi Mo 
rinie, SaintOmer, France; Historical Society, Dr. Hugh 
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Hamilton, New York, N. Y. ; Univeraty of Pennsylvania, 
Dr. William F. Norris, Philadelphia ; U. S. Naval Institute, 
Annapolis, Md. ; Smithsonian Institution, Bureau of Educa- 
tion, U. S. Coast and Geodetic Survey, Washington, D. O. ; 
Director of the Michigan Uining School, Lansing ; Dr. Jeeus 
Diaz de Leon, Aguascalientes, Mexico. 

The following deaths were announced : 

Dr. E. Brown-Sequard (Paris, France), born 1818, died April 
2, 1894. 

Sir P. Cunliffe Owen (London, Eng.), born June 8, 1828, 
died March 23, 1894. 

Hon. Washington Townsend (West Chester, Pa,), died 
March 18, 1894, a?t. 82. 

Obituary notice of Thomas M. Cleemann was read by Mr. 
Prime. 

Prof. Cope made a communication on some points of the 
anatomy of the Ophidia, especially regarding the lungs. 

Mr. Lyman offered ior the Proceedings a map of the New 
Eed, New Jersey. 

Pending nominations Nos. 1273 and 1274, 1276 to 1296, 
and new nominations Nos. 1297 and 1298 were read. 

And the Society was adjourned by the Chairman. 
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Letters of acknowledgment were received from the Bibli- 
oth^que de rUniversito Royale, Lund, Sweden (liO, 141); 
K. D. Videnskabernes Selskab, Copenhagen, Denmark (Trans., 
xvii, 3, xviii, 1; Proc, l^tl); K. Zoologisch Genootschap 
"Natura Artis Magistra," Amsterdam, Netherlands (142); 
K. Zoologisch- Botanisclie Genootschap, 's Gravenhage, Neth- 
erlands (li2) ; Kolonial Museum, Fondation de P. Teyler van 
der Hulst, Haarlem, Netherlands (142) ; Prof. G. Tschermak, 
Vienna, Austria (1-10, 141); K. Gesellschaft der Wissenschaf- 
ten, Gdttingen, Prussia (141) ; Observatorio Astronomico della 
K. University, Turin, Italy (141); Soci^td d'Anthropologie, 
Paris, France (140, 141) ; U. S. Naval Ob-servatorj, Washing- 
ton, D. 0.(142); Society of Natural History, Cincinnati, O. 
(142) ; Historical Society of Southern California, Los Angeles 
(96-142, and Catalogue, Parts i-iv) ; Kansas State Historical 
Society, Topeka (142); Observatoire M^teorologique Central 
de Mexico, Mexico (140-142, and Catalogue, Parts i-iii); 
Bishop Crescenzio Carrello Ancora, Mirida, Yucatan, Mexico 
(142). 

Accessions to the Library were reported from the Exhibition 
Trustees, Melbourne, Australia; Lund University, Lund, 
Sweden ; Academic R. des Sciences, etc., Copenhagen, Den- 
mark ; Akademie der Wissenschaften, Physikalische Gesell- 
schaft, Berlin, Prussia ; Bath and West of England, etc.. Soci- 
ety, Bath, Eng.; Philosophical Society, Cambridge, Eng. ; 
Society of Antiquaries, London, Eng.; Amer. Academy ot 
Arts and Sciences, Massachusetts Historical Society, Dr. Sam- 
uel A. Green, Boston, Mass. ; Public Library, Salem, Mass. ; 
Tufts College, Mass. ; Academy of Sciences, New York, N. Y.; 
Dr. D. Jayne & Son, Philadelphia; Enoch Pratt Free Library, 
Baltimore, Md. ; Elisha Mitchell Scientific Society, Chapel 
Hill, N. C. ; Society of Natural History, Cincinnati, 0. ; Mr. 
S. Waterhouse, St. Louis, Mo. ; Agricultural Experiment 
Stations, Orono, Me., Burlington, Vt., Amherst, Mass., Storrs, 
Conn., Blacksburg, Va., Columbia, Mo. 

Announcement of death : 

Dr. William V.Keating, Philadelphia, Apiil 18, 1894, jet. 71. 



On motion, the President was authorized to appoint a sait- 
able person to prepare the UBual obituary notice. 

Mr. Price offered the following : 

Etiohed, That a Committee of three members of the Socleljr be ap- 
pointed to confer with the represeolnlives of other aocleliea and organiza- 
liOHB, with reference to a public dinner which it has been proposed to 
give (he Hon. Frederick Pralcj, the President of this Society, on tbe 28tb 
(lay of Ma;, the ninetieth anniversary of his hirlh. 

The following Committee was appointed: Messrs. Price, 
Vaux and Dr, Brinton. 

Mr, Bache read an article explanatory of the Brownian 
movements. Dr. Brinton made some remarks on the subject. 

Pending nominations 1273, 1274, 1276 to 1298, and new 
nominations 1299 and 1300 were read. 

Mr. Prime offered the following resolution, which was sec- 
onded by Dr. Brinton : 

Suolvtd, Tiiat a Commitlee of five membera be appointed by Ihe Presi- 
dent to talto into consideration the slate of the Society, and to report 
whether any, find if any, what measiires it may be expedient to take for 
Increasing the resident membership of the Society, and promoting id 
usefulness ; and whether in efiectuaring liiesc purposea it may be neces- 
sary to amend the existing laws and regulalions. 
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Tlie Secret of the Brownian Movements, 

By R, Meade Bache, 

{Read be/ore the American Philosophical Society y April 20 j 1894.) 

We first hear systematically of molecular movement, as a thing 
directly visible, from the writings of the distinguished botanist. Dr. 
Robert Brown, embodied in a paper entitled, '* A Brief Account of 
Microscopical Observations, Made in the Months of June, July, 
and August, 1827, On the Particles Contained in the Pollen of 
Plants ; and On the General Existence of Active Molecules in Or- 
ganic and Inorganic Bodies.** 

Of course we know inferentially, through physics and chemistry, 
that the particles of bodies move under the influence of various 
extraneous forces, and we know, too, that, in the case of matter in 
a gaseous form, they move also under the influence of force inherent 
in their own constitution. But the movements of which I am about 
to speak relate to the visible behavior of what should be termed 
inert matter, if that expression were not begging the question of 
whether or not it has in itself power of motion, and thus deciding 
it in favor of the view that it has not, but is moved by extraneous 
force. We must begin, therefore, as is but right, by assuming that 
it is an open question as to whether or not certain particles, in 
aqueous suspension, call them molecules or otherwise, as one pleases, 
organic or inorganic, but not endowed with animal life, are of them- 
selves capable of movement, or are moved by some extraneous force 
or forces at present unknown. The solid ground of fact from 
which we start is that, under the conditions mentioned, they do 
move, for that is undeniable and admitted. 

Dr. Brown soon discarded, through disproving in the course of 
his investigations the surmise which he had marie, that (he partirJe-. 
of pollen indicated by their motion a mode of function analoj^oiis 
to that of spermatozoids, and rested eventually in the conrlu-.ion 
that particles moving in ar|ueous solutions are not confined to 
organic bodies or to their products. He harl ronfliuted a scries of 
experiments on finely (.rushed glass, on simple eartli-* and metals, 
with many of their combinations, and rocks of all a^es, inr lull- 
ing those in which no organic remains have ever l>een found. 
Moving particles presented themselves in each of the constituent 
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minerals or granite. Even a crushed fragment of the Sphynx gave 
the same results. He tried substances of both aqueous and igneous 
origin, travertine, stalactites, lava, obsidian, volcanic ashes, meteoric 
matter, manganese, nickel, plumbago, bismuth, antimony, arsenic, 
asbestos, actinolite, iremolite, zeolite, and steatite. He tried par- 
ticles of wood, living and dead, linen, paper, cotton, silk, wool, 
hair, and muscular fibre that had been exposed to fire under the 
blowpipe, douched with water, and submitted to immediate exami- 
nation. The particles from all these substances exhibited as vivid 
movement after as before ihey had been so treated. 

Dr, Brown, about twelve months later, went on further to declare, 
under the bead of "Additional Remarks on Active Molecules," 
that : — " The result of the inquiry at present essentially agrees with 
that which may be collected from my printed account, and may be 
here briefly stated in the following terms ^ namely, that extremely 
minute particles of solid matter, whether obtained from organic or 
inorganic substances, when sus[jended in pure water, or in some 
other aqueous fluids, exhibit motions for which I am unable to 
account, and which, from their irregularity and seeming independ- 
ence, resemble in a remarkable degree the less rapid motions of 
some of the simplest animalcules of infusions. That the smallest 
moving particles observed, and which I have termed Active Mole- 
cules, appear to be spherical, or nearly so, and to be between 
i-2o,ooo and 1-30,000 of an inch in diajneier; and that other par- 
ticles of considerably greater and various size, and either of similar 




18M.] 165 [Bache. 

think, be satisfactorily shown by means of a very simple experi- 
ment." [Dr. Brown here alludes to what he details at considerable 
length, as to the trituration together of oil and water, so as to 
secure, in one case, by a large proportion of water to oil, lacunae of 
water of various sizes, filled with particles, protected from evapora- 
tion by the oil, and in the converse case, by a small proportion of 
oil to water, to secure minute oil-drops on the surface of the water, 
some of which drops were not larger than the solid particles in the 
water.] 

These passages from the writings on this subject of so skillful, 
careful, and conscientious an observer as Dr. Brown was, excite 
regret that he had not pursued the subject further. He would have 
found, among other things, a much simpler and more lasting 
method of excluding air from the drop under observation, than 
that which he adopted in forming lacunae of aqueous fluid pro- 
tected from evaporation by immersion in oil. He would in all 
probability have discovered the real cause of the motion of or- 
ganic and inorganic particles in aqueous fluids. But he dropped 
the subject, perhaps because he was obliged so to do on account of 
the pressure of other research, when he had obtained some valuable 
results, leaving his investigations negative as to conclusions. He 
doubtless began with the supposition, which seems common at first 
to all investigators of the subject, that evaporation might represent 
a shock that would move the particles suspended in water; that 
vibration from mechanical sources might account for the move- 
ments; that currents set up in the drop of water by differences of 
temperature in it or slight differences in the temperature of the air 
surrounding it, might account for them ; or that mutual attractions, 
derived from gravitation, and inherent in the relative density of the 
particles themselves, might do so ; and he found, as every one else 
will find who experiments in these directions, that the movements 
go on independently of currents and independently of heat, generat- 
ing or not generating currents, independently of light, and in the 
case where the particles represent an extremely fine division of 
matter, and are at the same time of low specific gravity, even inde- 
pendently of terrestrial gravitation ; and without relation to their 
specific gravity, with the force of their mutual gravitation entirely 
masked. 

Some of these things Dr. Brown imi)lies that he saw in the course 
of his investigations; others he could hardly have failed incidentally 
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to see, but one that 1 have mentioned, he did not rightly interpret. 
It was a distinct lapse in his acuieness of observation, that involved 
in his mention, without perception of its deepest significance, of 

minute droi>s of oil, some of them not exceeding the solid particles 
themselves in size, standing nearly or altogether at rest on the sur- 
face of water ; the pointing of which fact is very clear, one which, 
had it been known to me, would have induced me to try oil as well as 
water among the first instead of among the last of my own experi- 
ments, as actually happened in their sequence. 

To afford facility for the fullest comprehension of the subject, it 
becomes proper here to resume the historical tenor of our way with 
a brief account of some of the views of Herren Wiener, Exner, and 
Schultze, more recent than those of Dr. Brown. In order to avoid 
the responsibility for the necessary condensation, I prefer to quote, 
as follows, from the summary of their views in the Jahrtsbiriihl of 
1867 : 

" Then Clir. Wiener, from whose account the preceding historical 
remarks are quoted, instituted microscopic observations of these 
movements, and came to the conclusion that this trembling, irregu- 
lar, unsteady motion of soliil molecules, which alter their direction 
in the briefest fraction of time in their zigzag course, has for its 
basis the continual movements which, by virtue of their molecular 
constitution, belong to fluids. He learned through his investiga- 
tions (i) that the movements nre not those of infusoria; (2) that the 
movement is not communicated to the fluid; (3) that the trembling 
movement is not in any way derived from the varying attraction 




ISOL] 167 [Bache. 

in the case of glycerin, the molecules of which under ordinary con- 
ditions show scarcely any, if any movement at all, to exhibit it 
clearly when warmed up to fifty degrees centigrade of temperature. 
Exner also examined into the properties of fluids in which solid 
molecules remain suspended. The results of his investigation re- 
solve themselves into the following points: (i) The liveliness of 
the molecular movement is heightened by light and heat, and by 
radiant as well as by conducted heat ; (2) one of the consequences 
of the molecular movement is, that the molecules, in a specifically 
lighter fluid, not only do not sink to the bottom, but overcome the 
force of gravitation to such a degree as to spread themselves equally 
throughout the fluid ; (3) the velocity of this scattering is as the 
intensity of the molecular movements influenced by light and heat. 
It should be mentioned here that Fr. Schultze had already stated 
that substances, when most finely divided, especially such as seemed 
under the microscope to be amorphous, and exhibited the brownian 
movements, remain suspended in pure water and in many other 
fluids for days, weeks, and months at a time, so that the fluid con- 
taining them presents a cloudy, or at least an opalescent appear- 
ance.*' 

The account of the views of Herr Wiener in the Jahresbericht 
makes an important omission. It devotes itself chiefly to reciting 
what, in his view, does not cause the brownian movements, but 
does not mention precisely to what he does ascribe them. Herr 
Wiener says, in the last paragraph of his article, in Poggendorf s 
AnnaUity 1863: — **The weight of the preceding conclusion, that 
one cannot ascribe the trembling movement to any exterior cause, 
is very greatly added to by the ascertained fact, that the diameter 
of the similarly moved water masses is so small that it nearly corre- 
sponds with the wave-length of red light, and still more closely with 
that of radiant heat." This passage gives the keynote to his views 
on the brownian movements. After a most elaborate series of 
experiments, in which he measured on a micrometrically divided 
glass slide, with the addition of diagonal lines, and by watch, the 
range and the time of the movements, he reached his most impor- 
tant conclusion, that, because the dimensions of the aforesaid wave- 
lengths of light and heat have a certain close correspondence with 
the diameters of the minutest partirlos and water masses, tiiey form 
the moving impulse of the motions of the particles. He pictured 
to himself that the aether surrounding the particles, being conlinu- 
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ous with the sether of space, acts, through the rays of light and heat 
on the particles and minute water masses, generating in their inter- 
action, as the visible resultant of the forces in play, the movement 
of the particles in suspension in aqueous solutions. But, if the 
cause of the movements assigned by Herr Wiener were the true 
one, the same cause ought to be operative in the case of alcohol 
and in that of the fixed and volatile oils: but it is not. This con- 
clusion of Herr Wiener's seems Co me to be derived from the un- 
satisfactory fact of a coincidence, of which kind of proof we habitu- 
ally perceive more than enough to obscure, bewilder, and often to 
baffle our feeble efforts to penetrate beyond the veil of phenomena, 
of things as ihey seem, to the everlasting noumena, things as they 
are, near the inscrutable throne of nature. 

I will not weary my hearers with the recital of the numerous 
details of my own experiments, the names of the substances that I 
tried, the modes in which they were treated, the manipulations of 
various sorts necessary to the prosecution of the work. Every one 
knows (he difficulties that will arise in new investigations, which 
will themselves suggest the means of countervailing them as the 
work proceeds. In this particular case one difdculty was to obtain 
finely enough divided matter in other liquids besides water. It 
may be interesting to mention that I did not read anything on the 
subject until my own experiments were nearly finished. By this 
course I avoided any possible bias expressed or implied in the 
directions to be pursued and the conclusions to be drawn, and I 
had ultimately the satisfaction to perceive, as I had often before 
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visible effect thereby produced on the movements of the particles. 
If the movements had been produced by electric currents, then so 
strong a current as I often passed through a drop of water ought to 
have left no manifestation of movement possible from the neces- 
sarily weak, if actually existing, currents supposed to be actuating 
the particles. The molecular movement, so-called, is, as described 
by Herr Wiener, a zigzag one, but that term does not exactly con- 
vey the peculiarity of the motion. It is a combination of a jerky, 
wobbling movement, performed within determinate bounds, entirely 
irrespective of the sweep of currents in the liquid, or even of the 
effects in some cases of terrestrial gravity, and in no case seemingly 
affected by the influence of local gravitation of particle to particle. 
Taking the vermilion of the sulphide of mercury, as finely divided 
as it can be made, and turning the microscope at even a slight 
angle from the vertical, the effect of terrestrial gravity on the par- 
ticles becomes at once apparent, but taking the carmine, reputedly 
made of cochineal, the particles are not affected in the slightest 
degree by terrestrial gravity. Of course it is hardly necessary to 
say that any solution should be weak, in order to allow the sub- 
stances under examination to receive the finest division of which 
each is susceptible as dissolved. The specific gravity of sulphide 
of mercury is not only much greater than that of cochineal, but 
additionally it is not susceptible of nearly so minute division as 
cochineal is. Of all substances that I experimented with, cochineal 
seemed to be that which is capable of the finest division, and at the 
same time of the most brilliant illumination. Gamboge, which 
appears to be the substance of predilection among many persons to 
experiment with for the brownian movements, offers nothing com- 
parable to the brilliancy and the fineness of particles of carmine 
derived from cochineal. With a weak aqueous solution of carmine 
one may see by daylight, on a background of faint blue, and by 
ordinary artificial light, on a golden one, thousands of tiny parti- 
cles, bright as sparks of ruby, shimmering and performing their 
independent evolutions over the field of view. 

Just as one sees a boat managed by an unskillful helmsman pursue 
its erratic way in going about, being taken aback, or heeled over by 
a flaw of wind, without for a moment attributing its movements to 
currents or any other cause but the true one, so the constant observer 
of the brownian movemenls knows full well that the particles them- 
selves are moving, not being moved by currents or by gravitation 
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towards the earth or among themselves. He, from the first, recog- 
nizes the fact that the smaller the panicles are, the more vivid is their 
movement. He recognizes another, that, although many large par- 
ticles do not, as masses, move at all, yet the larger masses are all 
alive, as it were, with smaller ones, seen clearly around their periph- 
ery, on the silhouette of which they are seen plying like banks of 
oars in an ancient trireme. He is struck with and convinced of 
siill another thing, that whereas one might expect to find that all 
particles would manifest an attraction for each other through gravi- 
tation, and that the larger and largest, but all in proportion to their 
relative size, would attract and absorb ihc relatively smaller and 
smallest ones, nothing of the kind occurs, but the smaller, down to the 
smallest, go their own way, sometimes even touching the largest 
tind bounding off and away as if tbey do not, as indeed they do not 
visibly, submit to the force of gravitation. Of course they cannot 
escape the inlluence of gravitation, whether terrestrial or among 
themselves, but the effect of gravitation upon them is masked, in 
what manner will apjK'ar later. 

It seemed to me that magnetic earth-waves might affect particles 
in such delicate suspension as those of which we arc speaking, some 
of which are no greater in diameter than i- 100,000 of an inch, seen 
under various powers cajiable of magnifying from 650 to 1300 
diameters. Accordingly, I have placed the particular fluid under 
examination in [he lines of force of a permanent magnet, with the 
magnet on one side and the keej^r on the other of the drop of fluid. 
Cnii rL'ii trail 11 L' the )r.-i«- 011 iii,livi.lii,il p:inu-lrs. to olt^.vrvo if iln'ir 
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the specific gravity of the substance be great, and the microscope 
be set at an angle with the vertical. 

Cold I also applied, putting the slides with their cover-glasses in 
a freezing mixture of broken ice and water, and reducing them to a 
very low temperature. Still the movements went on as apparently 
unmodified as ever. Herr Exner says, it will be remembered, that 
glycerin, which under ordinary conditions shows absolutely none, 
or almost no molecular movement, shows it clearly when warmed up 
to the temi)erature of fifty degrees centigrade. In all the finely 
divided bodies, however, which I examined, there seemed to be 
no increase or diminution in the intensity of the movements, cor- 
responding with their alternate subjection to heat and cold. There 
were occasions in which I thought that I observed acceleration from 
light, but I always ended by imputing it to the force of imagina- 
tion, and if it were not justly ascribable to that cause, the fact that 
it could be so ascribed, is proof positive that if, through the influence 
of light and heat, any intensification of the movements of the parti- 
cles took place, it must have been very small. Moreover, the evi- 
dence is certainly here, to show that even if the movement were 
intensified by light or heat, that was the only influence that could 
be ascribed to them, that light and heat could not be deemed the 
cause of the movement. And lastly, Herr Wiener's micrometric 
measurements of the range of movement at different temperatures 
completely bore out this conclusion. 

The theory of Herr Wiener, that the movements are due to the 
action of the red-wave of light and heat is refuted by the single 
fact that, as I have proved by experiment, one may interpose at 
pleasure between the source of light or heat and the particles, either 
a violet glass or a red glass, without being able to observe the 
slightest alteration in the movements, either as to their range or 
their velocity. That is to say, red rays may be either partially 
excluded or selectively admitted, without diminishing or increasing 
the liveliness of movement. Hence light can have nothing to do 
with the phenomenon under discussion, and I have just shown, 
through the citation of the freezing mixture experiment, that heat 
can have nothing to do with it. 

I have reserved to the very last the discussion of the question as 
to whether or not the shock, if any there be, from evaporation can 
have anything to do with the movements, although this was a point 
that entered into my first investigations. I have reserved it to the 
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last, because its discussion requires more than the brief space which 
I have devoted to the previous individual results, and because it 
leads directly to the conclusion that I have finally reached as to the 
true cause of the movements. I started out with the conception, 
which it seems is common to every one, that evaporation might be 
accompanied with a series of minute explosions, which produce 
shocks that manifest themselves through the miss of an aqueous 
solution, in the form of miuute movements of finely divided matter 
held in unstable equilibrium by suspension in the fluid, and that 
these, escaping cognizance from any ordinary observation, might 
be visible as such, or in their effects, through the instrumentality of 
high powers of the microscope. I had come to believe long before, 
from observation and experiment, that no tremors from mechanical 
agency or any other, except perhaps from evaporation, could pro- 
duce the peculiar movements known as brownian, and finally it 
remained to discover if this or any other intrinsic cause were at 
work that would account for them. 

At this point I encountered an obstacle. My high powers of the 
microscope were both water-immersion lenses. It seemed, there- 
fore, that even when I had had the drop of liquid under observation, 
sealed beneath a cover-glass, I might have included, by the use of 
the water-immersion lens itself, an evaporating surface which might 
have produced the optical illusion of the movement of the particles 
in suspension. I proceeded, however, with my experiments, upon 
the assumption that this, as the event proved to be the case, was 
not true, and meanwhile procured from Vienna a one-fifteenth dry- 
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from cochineal, had been observed upon by me for weeks, with a 
one-tenth water-immersion lens, and afterwards, upon the arrival of 
the one-fifteenth dry-lens, was observed upon without showing any 
variation in the range and vividness of movement of the particles 
subjected to examination. I have even covered the whole micro- 
scope with a pall of thick, black, woolen cloth, so that not a ray 
of light could enter it, either through the cover-glass or the eye- 
piece, and then carefully placing the eye close to the eye-piece, 
have suddenly thrown light upon the cover-glass, when the brownian 
movement among the particles was perceived in as active play as 
ever. I have therefore concluded, from all these experiments, that 
neither heat nor light, nor electricity, nor magnetism, nor mechan- 
ical shock, nor finally evaporation, is operative in producing the 
movements; in a word, that the particles move uninfluenced by 
these forces. I am therefore constrained to believe, upon the basis 
of the information that I have obtained in the manner described, 
that it is not the particles which are moved by their own energy, 
or moved by any energy directly imparted to them from outside 
sources, but that it is the fluid that moves them. 

If their own energy moves the particles, we should see them at 
the same time obedient also to the law of gravitation among them- 
selves, manifested as the resultant of whatever forces are in play, 
whereas, although they must be obedient to the law of gravitation 
among themselves, its effects, and generally, as well, those of terres- 
trial gravity, are so masked as not to be at all perceptible. Now, 
when we consider how minute all of these particles are, and yet 
that they move apparently unhindered with such constancy and 
force, it ought to be apparent, I should think, that they have no 
self-motive power. However erratic the paths of individual parti- 
cles may be, the likeness among the movements is extraordinary, so 
almost identical in every case, varying in greatness of range and 
rapidity only in inverse ratio to the size of the particle, that we can- 
not conceive of self actuated particles so behaving; for relative 
greatness of size in self-actuated particles ought to coincide with, 
relatively greater, not relatively less, energy of movement ; whereas, 
here the case is reversed. But there are other facts that I have ob- 
served through experiment, which also prove what I say. In 
alcohol, and as far as my experiments go, in fixed and volatile oils, 
the brownian movements are not observable, and yet the micro- 
scope plainly reveals that the movements of foreign bodies in all 
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these is as free as in aqueous solutions, and I think more so. So 
molecular movements of solid particles in suspension in aqueous 
fluids must take place perforce of the constant repulsions of the con- 
stituent molecules of the particular liquid present — water. The 
minute drops of oils supernatant on water, some of them no larger 
than the j>arlicles in the water below, observed by Dr. Brown, as he 
says, to be almost or wholly motionless, so behave because tlie 
molecules of water glide by the molecules of a substance for which 
they have not even the affinity that would compass opposition. Be 
the globules of oil on water never so small or large, the molecules of 
the aqueous fluid glide by them. Whether a small or a large 
globule of oil be the particle itself on water, there is no movement 
of the particle. Dr. Brown says none, or almost none. I think 
that he was mistaken, that there is no molecular movement whatever. 
Fixed oils have not the same molecular constitution as volatile 
oils, nor these the same as alcohol, nor either the same as water. 
Whatever these differences may signify in various behaviors, under 
varying conditions, one, among the rest, distinguishes water from the 
rest and all other liquids. Despite its apparent perfect fluidity, the 
reluctance of its molecules to move among themselves as smoothly 
as do those of other liquids among themselves is' one of its most 
evident characteristics. We see this exemjilified by the way, long 
since ably demonstrated, in which a wave is built up from ripples, 
by the way in which the surf breaks along the shore, and in the 
ease with which a small proportion of oil In contact with water 
mollifies or subdues its energy. Only recently I steered a boat in 
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smooth lakelet had been only a short time before my arrival at the 
place in precisely the same state of agitation as the surrounding 
waters. The surface is the part where the wave begins to form, 
and where it receives constant increments, the wind propagating 
these, and by impact on the growing wave or billow as a whole, 
forming and propelling it as a mass, despite its tendency in deep 
water to oscillate freely in the vertical without translation horizon- 
tally. It is easily conceivable that, although particles of oil may, 
as I have stated, exf)erience no sensible friction when in contact 
with the molecular movements of water, so almost infinitesimal are 
they in range, yet that oil forming a film over a large surface of 
water may, through friction, as an enclosing sheath, tend to quiet 
the water, and thus impair and gradually destroy its ability to con- 
tinue the massed effect known as a wave, at the place, the surface, 
where not only is it generated, but where it most effectively tends 
to preserve its energy of movement. 

Thus, it is not only through its weight that water, when set in 
active motion, becomes so formidable as we know it to be when in 
angry mood. It is because, besides the momentum with which it 
can be endowed through its great weight, it lends itself, through its 
molecular constitution, to the storage of enormous energy and to the 
yielding up of that energy reluctantly. Assuming the existence of 
a sea of oil or one of alcohol, and either in a state of turbulence, 
and moreover eliminating in imagination the difference in weight 
between these and water, either in comparison with water equally 
turbulent would gently come to rest. 

The difference between Herr Wiener's view and mine is radical. 
He speaks of the motion common to fluids as the cause of the 
brownian movements. But such motion, at least as perceptible 
through the microscope, does not exist, except in water or in some 
other liquid in which water is, as I have proved by experiment, a 
considerable constituent. Then Herr Wiener, although accounting 
for the brownian movements by hypothetical movements common 
to all fluids, really makes their causation the vibratory effect of rays 
of light and heat, to which, he thinks, fluids through their consti- 
tution lend themselves. I, on the contrary, show that the molecu- 
lar motion, called brownian, taking i)Iace under all conditions 
iraposable, is a property of water and of water only, and that light 
and heat have naught to do with producing it, although, as I have 
admitted, they may possibly act in intensifying it. All that I may 
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claim to have delected is a phenomenon which reverts to the 
molecular constitution of water, as to which the moving, solid par- 
ticles in it concerned in the brownian movement have no more to 
do than has a current-metre to do with the flow of the stream the 
swiftness of which it measures. We do not deny that a gas may be 
essentially pure, and therefore homogeneous, a chemical as well as 
physical entity, and that, nevertheless, its molecules may have 
repulsions among themselves: on the contrary, we affirm it. Simi- 
larly water, recognized, as it is, as a chemical condition, not a me- 
chanical mixture, has, as here demonstrated, repulsions among its 
molecules. 

When I take into account all that I have detailed, and remember 
also that these moving particles of which we have been speaking, 
hermetically sealed under glass, as I have them now under cover- 
glasses, move indefinitely in time, unmodified in range and veloc< 
ity, through changes of temperature, through light and darkness, 
through electricity and magnetism, in the presence of every force 
to which I have been able to subject them, I cannot but think, 
when I add that these movements are active in proportion to the 
fineness of subdivision of the particles, that they are caused by the 
mutual repulsions of the molecules of aqueous fluids. Did I see a 
relatively large mass moving as vigorously as the most minute one 
visible to the eye, I should regard this theory as untenable from 
that single fact alone, because it would be impossible that molecu- 
lar action should concentrate effect on a relatively great mass; but 
when I see, as I do, the largest masses remaining unmoved, and 
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I must confess that, altliough every conclusion reached through 
labor bestowed gives a certain pleasure in legitimate appetite for 
knowledge gratified, yet this is so far beneath what I had thought 
might lie hidden under the mystery of the brownian movements, 
I experience a sense of disappointment. I had thought tliat this 
investigation might be one of the paths that lead to the solution of 
the question whfether or not energy is immanent in matter or a thing 
apart from it. For many years after the beginning of this century 
nothing fundamental in physics was known beyond the fact that 
matter is indestructible. It has been learned since, but no longer 
ago than about fifty years, that energy also is indestructible. It 
still remains perhaps to be shown that energy is but an emanation 
and manifestation of matter, reacting on it. Advanced as our 
knowledge is within a few years as to molecular movement, I had 
hoped that ihe investigation of the brownian movements might 
yield some contribution to molecular theory, and thence lead to a 
profounder knowledge than we now possess of molecular behavior 
in the abstract. I am able, however, to claim for the demonstra- 
tion here no more than that the brownian movements are not the 
self-movements of finely divided particles in suspension in aqueous 
solutions, which Herr Wiener had also ascertained, but simply that 
which he did not ascertain, movements generated by the molecular 
action of aqueous fluids, instead of being, as he and Herr Exner 
also thought, in differing form, phenomena due to light and heat. 
Perhaps even this moderate conclusion may be disputed, but it 
s to he disproved. 
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\Sead before Ifie American Fhiloitrphieal Sodttn, April S, lSi>4 ) 



In the year just past, tliie Society has ))eeQ called on lo moura the loM 
ot more ibnn the uauul number of its reBident members. Of these manj 
were taken In the ripeness or their years witb tlieir life's wnrk oeeom- 
plishcd ; some, however, were still in Ibe full vigor of maDliood, with 
apparently a loag career still before Ihem. To the Intier class t>el0[iget1 

Ibject of ihis sketch. 
mu Mutter Cleeman was born in FhilMlclpbiB, July 81. 1S48. In 
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his joulti he Bltepded llie Bcliool of Mr. Gregory In Ibis city, wliere lie 
formed many of llie warm nod close friendsliipB which continued tkniugli- 
out bis life. EnterioE ibe XToiVerBiiy of PeDDBylvuniik Id bis slsieentli 
year, be graduated in the class of 18G^ ; and whilst there developed that 
marked fondness for matbemallCBl studies which clung to him through 
life. On leaving the University he enlcrcd, as a Btudeol, the Rensselaer 
Polytechnic Institute at Troy. N. Y.. graduating in 1813. UIs sUnding 
there was a high one. and on graduating he made an address at the Gam' 

Ui« dnt active work was as Asslatant Engineer on Ibc Allegheny VkI- 
ley Railroad and on the Pennsylvania Railnnkd, being UDdur Mr. W. H. 
Wilson, then Cbief Engineer, and closely nssocialed in the work of Mr. 
Joseph M. Wilson. 

His intimate friend, Mr. Wallon W, Evans, the eminent engineer, well- 
known for the high order of his work in South Americ:i, sent him to Peru 
in 1871. to supervise the erection of the Hrst viuduci on tbe Verrugas 
Railroad. Being atlackt^d with Ibe Verrugas fi-vcr soon after his arrival, 
which lasted for several months, he was unable to work on the bridge. 
On h'.B recovery he was appointed Division Engineer of the Cnllao, Lima 
and Oroya Railroad, where he remained for souie years. 

On relinquishing his position in 1874 he returned W this country, hni 
was iigain sent by Mr. Evans to Bouth America in 18Td as Engineer uf 
the Southern Railroad ot Chile. 

In the interval between bis twoflrst visits I o South America he was 
appointed Principal Assistant Engineer ot the Main Building of ibe Cca- 
tcuuial Exhibition in Pbiladelphi*. Wbilsl fllliDgliiis position he designed 
the ingenious construction of trusses, forming a central open space, clear 
of rods, at the junction of the nave and transept of that building. 

From 1876 to IBTO be was Assistant Engineer of Ibe Philadelphia 
Water Department. 

In 1680 he was appointed Resident Engineer of the Richmond and 
Allegheny Railroad in Virglal 



Oo relinquishing that position be e 
consulting practice in Philadelphia. 

In the winter of 1892-93 be went 
oo the water works at Guyaquil, ] 
Millet, who was the engineer 



aged In a gimeral engiueerlJiX •nd 

Ecuador as Consuliing EuElneer 
the request of his friend, Mr. A. 
With this as with every- 
thing else he untlertook. bis Interest in the success of the uuderlakiog 
became very great and the exposure !ie underwent, in consequence, 
probably cost liira bis life. His work there was almost completed and he 
was looking forward to his return in a few days, bo as to spend his 
Clirislmae with those be loved so tenderly, when he was stricken don 
witb yellow fever. After an illness of about a week he died, on NoTea^ 
ber IS, 1803, a stranger in a strange land far from those who now M 
deeply mourn his loss. 
Mr. Cleeman was elected a member of this Society October 15, 188B. 
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He was also a member of the American Society of Civil Engineers : of 
the Rensselaer Society of Engineers, and of the Engineers' Club of Phila- 
delphia, of which he was a Past President. 

In 1892 he delivered a course of lectures on railroads at the Rensselaer 
Polytechnic Institute, in which he conducted the students through the 
actual surveys and calculations of the work. 

In 1880 he published a work on Railroad Enginetn* Practice, which 
has gone through several editions. 

Mr. Cleeman was a thoroughly experienced engineer, cautious, intelli- 
gent and original in his analysts of theoretical problems, as well as in the 
execution of engineering work. He was careful to first ascertain that 
any work he undertook was theoretically correct before carrying it out. 
His grasp of theoretical subjects was so great that it enabled him to 
choose wise proximate methods. A friendly critic, he was also a keen 
one, and his views were generally correct. He did not heshate to 
express his opinion on all subjects pertaining to his profession, but never 
insisted on the acceptance of his view by others ; nor had he any of that 
selfish push and conceited manner which so often meets with undeserved 
success. A refined, cultured, courtly gentleman, he was entirely unselfish, 
modest and retiring. His first thought was always of others, never of 
himself. He was the light of a large circle of friends, as well as of his 
family. 

His death has caused a heartfelt sorrow and sense of loss, not only in 
the family circle where his sweet nature and gentle manners will always 
be missed, but amongst tlie large number of warm and sincere friends, 
who also loved and honored him 



T/i^ Dynamics of Boxing, 

By R. Meade Bache, 

{Read before (he American Philosophical Society^ May ^, 18^4. ) 

The fact tliat a certain statement lately appearing in the daily 

"press obtained circulation proves how great the general ignorance 

^f some simple physical laws still is. This statement was to the 

effect that Sandow, " the strong man," is able to strike a l>low of 

3000 pounds, could break an arm with its impact, and intenrls to 

study boxing so as to defeat Corbett. A few ol>servations, tliere- 

fore, as to the fundamental laws connected witli the subject of the 

possible degree of the deployment of muscular force Ijy human 

l)eings in the act of striking a blow will not be out of place for 
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popular instruction. I do not, of course, presume to instruct mem- 
bers of this Society as to these laws, with which they are convcr- 
sanc, but the higher instruction is like head of water, whence the 
water flows to and filters through lower levels. Besides, beyond 
the mere restatement here of the laws lo which I refer, lies matter 
with which I think that not even the majority of the members of 
this Societyare conversant. These reasons form, in sura, my expla- 
nation for introducing this particular subject to the Society. 

The momentum, as you are aware, with which a body, fall- 
ing freely near the surface of the earth, strikes, varies with the 
latitude, or otherwise expressed, with the distance of a given place 
from the centre of the earth, which, owing to the configuration of 
the earth, corresponds with the latitude. But, for general pur- 
poses, and quite sufficiently precise for this, the distance, in the 
first second, which a free body falls, near the surface of the earth, 
from a state of rest, is accepted as 16.1 feet, and the velocity which 
it has acquired by the end of that space and at the termination of 
that time, as twice 16. i feet, or 32.2 feet in that second. 

The diagram on the blackboard illustrates clearly the effect upon 
a body moving for one second under the influence of gravity. To 
understand, then, what follows, it will only be necessary to observe, 
by referring to the diagram, that the successive spaces traveled by 
the falling mass represent the squares of intervals, whether of space 
or time, and also that, although the maximum space traversed in a 
first second of fall is only 16.1 feet, yet that, correspondingly with the 
smaller spaces and the inclusive one (all squares of space or time). 
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seemingly almost spent cannon-ball has more than once shorn off 
human limbs as though they had presented no more obstacle than 




thistle-down. Suppose now, that a man weighing 190 pounds 
(about the maximum weight effective in the ring) should fall^ as a 
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body falling freelj' near Hie surface of the earth, for the distance of 
16.1 feet. As the moving energy of his mass would be com- 
pounded of the mass multiplied by the velocity with which it 
traveb, it would follow that the shock at the end of 16. i feet 
(which would take place in a second) would possess the momentum 
represented by multiplying 190 pounds by 32.2, or 6118 pounds. 
One, therefore, perceives from the diagram that If, for a weight of 
190 pounds, a momentum of only about twice 3000 pounds is gen* 
erated by gravity in a second, with a velocity twUe as great as a 
boxer's Mow (as it would be, if the velocity of the boxer's blow at 
the rate of four feet in a quarter of a second be here correctly 
rated), it is already demonstrated that a man of 190 pounds could 
not strike a blow of 3000 pounds, unless he could put his whole 
weight into it, when, for 4 feet, at the rate indicated, it would be 
190 pounds multiplied by 16, or 3040 pounds; and putting his 
whole weight into it is impossible. But it is worth while to pursue 
the subject a little further. 

Remembering what has just been remarked as to the momentum 
generated by the fall of a mass of 190 pounds during the first sec- 
ond of time from a state of rest, we must now, in order to make safe 
comijarisons between conditions that are only analogous, not iden- 
tical, begin by recognizing formally the fact that a man cannot 
deliver a blow involving the conditions of delivery in a second, over 
a distance of 16. i feet, and with an acquired velocity of 32.3 feet. 
The distance concerned, to say nothing of the other differences, 
precludes direct comparison between the rate of the man striking 
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tion of acquired velocity, or what is otherwise known as accelera- 
tion, due to terrestrial gravity. I am merely putting the two equals, 
as derived from different sources of power, in juxtaposition, so as 
to compare and contrast them with each other, and thus to bring 
clearly before* the mind that it is not likely that any boxer's blow 
can have a speed essentially greater than that represented by the 
acceleration due to gravity in half a second, or, in other words, the 
rate of i6 feet per second. Terrestrial gravity would, as indicated, 
have nothing to do with the force of the resultant blow. The blow 
being horizontal, the force of gravity with relation to it would be 
virtually niL The statement here is limited strictly to the fact that 
if the boxer can strike 4 feet in a quarter of a second, he can strike 
that distance with the momentum that would be generated by grav- 
ity in one-half of a second, acting on any mass subjected to it from 
a state of rest. 

The fact must be kept constantly in view that mass anjd velocity 
combined make momentum. With enormous weight and great 
slowness, the effect produced is not of the nature of a blow, but that 
of a push. With great velocity and minute weight, the blow pro- 
duced is slight. With both great weight and great velocity, the 
blow becomes tremendous. Here it is well to add that the popular 
notion of the amount of his weight that a man can put into a push 
or a blow is highly erroneous. Mechanical engineers, who are con- 
tinually obliged to make computations for the deployment of the 
force of pushing on capstan- bars for drawbridges and other places, 
know that, unless there are cleats on the ground from which the feet 
can obtain some purchase, from 15 to 20 pounds is about the proper 
amount to allow for the push of a man working under those condi- 
tions. The question therefore remains open in every individual 
case, unless instrumentally settled, as to what proportion of the mass 
of the boxer of 190 pounds enters into his blow, and this, with dif- 
ferent men, varies as well as the speed. But supposing, for the sake 
of argument and demonstration, what has already been rejected, that 
the whole weight of the man enters into the blow, its momentum 
for 4 feet, at the rate indicated, would be represented by 190 
pounds multiplied by 16, or the rate of speed, at the half-second 
point, due to the force of gravity for a first second, and would be, 
as already noted, 3040 pounds. A man cannot, however, as already 
stated, put his whole mass into a blow, because he cannot, by any 
muscular effort whatsoever, move freely in space. The indispen- 
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sable condition of his being able to deliver an effective blow is that 
he shall be, as to his feet, jjoised on the surface of the eanh. So 
unless, by means of electrical recording apparatus, we determine 
the speed of a blow, and, by means of a dynamometer, determine 
the moving energy of it, and deduct one value from the other, we 
cannot ascertain how much of the effectiveness of a blow is owing 
to the weight of the human body thrown into it, and how much is 
derived from a speed which involves the whole person — hand, arm, 
and trunk. 

It would follow, from all the evidence at my command, that if 
the speed of a blow of four feet be a quarter of a second, a man of 
even 190 pounds in weight cannot follow up, so as to make effective 
in his blow, with more than 32 pounds (in round numbeis, a sixth 
of his weight) with velocity equal to free movement of fall of a 
mass for the first half-second, from a state of rest, above the surface 
of the earth. Barrett, the late well-known teacher of boxing in 
Philadelphia, a man of undoubted veracity, as highly esteemed in 
his day and limited sphere as was, at the beginning of this cen- 
tury, in a more extended one. Gentleman Jackson, of England, 
Byrofl's boxing master, once told me as remarkable that he knew 
a man who could strike 500 pounds. This meant, of course, as 
tested by a dynamometer. If then, in fine, the time of a boxer's 
blow be a quarter of a second, the length 4 feet (which would 
make, as already remarked, the rate the same as that due to the 
.effect of gravity on a mass in the first half second, fallen from a 
state of rest), and the proportion of his weight accompanying it be 




the lower animals is one illustrating the speed of a blow, the exam- 
ination of it which has followed has led to a remarkable confirma- 
tion of the preceding estimate of speed. Plate No. 333 of the 
Muybridgc series represents the phases of a knockdown blow, in- 
cluding the effects, until the person struck is prone on his back on 
a mattress. The intervals between the photographic phases is 
ninety-six one-thousandths of a second. Three successive phase- 
pictures, thus virtually taken one-tenth of a second apart, represent 
the blow from start to finish. In the first, the striking arm is drawn 
back and starting from its point of departure. In the second, the 
arm is seen projecting about half way between the boxing opponents. 
In the third and last phase of the blow the fist of the striker lands 
on his opponent. The interval between the first and second phase 
having been virtually one- tenth of a second, and that between the 
second and third also one-tenth of a second, the blow was therefore 
delivered in virtually one-fifth of a second. Measurements on the 
pictures giving the successive phases show that the length of the 
blow from start to finish was 38 inches. Here we have the rate of 
38 inches in one-fifth of a second. We have previously used the 
estimated rate of 48 inches in one-fourth of a second. The data 
derived, on the one hand, from observation, and that, on the other, 
from experiment, coincide within a small fraction — within half an 
inch. 

It is open to observation that boxers who make their living by 
ring-fighting carefully conceal from the public, knowledge of the 
momentum with which they can strike, although this could be easily 
and safely obtained, and probably often is, with the glove and dy- 
namometer. In the ring, as in many other instances in which all 
seems physical to the casual observer, moral elements enter. The 
dangerousness of the man whose exact moving energy of blow is 
known, is to a certain extent discounted, so potent is the imagina- 
tion in the affairs of men. Professional fighters know, as well as 
every one else does, that everything unknown seems magnificent. 

The element of quickness in a boxer, in addition to courage, 
skill, strength, weight, and endurance is indispensable. In the case 
of such men as Sandow, muscles have been trained by work so jx^n- 
derous that they do not respond to the will for elastic, quick move- 
ments. Men like him cannot put the same sfxjcfl into their blows 
as can men trained as Corbett has been, nor can they put the weight 
of their bodies as effectively into their blows as men tan who have 
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been trained for strong, lithe movements. Consequently, the blows 
of such men, no matter how heavy the men are, have less power 
than those of men trained as boxers. So far from Sandow's being 
able in the ring with Corbett to break his arm or otherwise disable 
him, he would probably not hit Corbett a single blow, or if he did, 
not one that would have the effectiveness of his opponent's, because 
it would lack the speed and accompanying weight thrown into his 
by a boxer endowed with a rare combination of height, strength, 
weight, and reach, supplemented by agility marvelous for a large 
man, trained by life-practice to highest excellence within his sphere, 
and all crowned by the habits which promote endurance. 

We should rejoice that we live in an age remote from the false 
sentiment of some former limes, an age of revived physical culture, 
when it is possible to bestow undisguised admiration on physical ex- 
cellence of any kind, in its sphere as fine as moral worth, of which 
it is in some subtle way even now partiallyemblemalical, to become, 
mayhap, in the course of time, through more general observance of 
the laws of nature, wholly identified with it, and indivisible in at- 
tributes. Within our own time is observable a great advance in 
obedience to those laws. It should be evident that the almost uni- 
versal admiration for physical development and prowess is not 
wholly derived from the combative quality of mankind, but has its 
root deeper in human nature, in the general interest in the health 
and welfare of the species. If, however, it be needed that the com- 
bative manifestation of nature be sustained on moral grounds, then 
is its defense easy. Inasmuch as the present stage of development 
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derhandcdoess in the conduct of life, 1 firnily believe that those 
naliuns which cultivate physical development by countenancing and 
promoting athletic sjjorts and contests, with due regard to the ex- 
clusion of the cowardliness of brutality, will ever possess in their 
citizens, as compared with those of other nations dilTerently 
prompted through race, or differently controlled by law or dom- 
inant public sentiment, a greater proportion than the oliiers of 
those inspired by independence of character, honor, and disposi- 
tion to fairness as between man and man, constituting them rela- 

j lively the more sla!wart lovers and defenders of the right in every 

L form. 

^^^B Ohiluaty Notiee »/ George de BtHneville Keim. 

^^^B By D. G. Brinton, M.D. 

^^^^^Rrad before the American Phihiophieal Socie/y, May 4, 16^4.') 

Those who have had a reasonably long and intimate knowledge 
of raen must have observed that among the individuals prominent 
in the active affairs of the day there are two classes — the one, 
of such as are wholly absorbed in their daily pursuits, whose natures 
are, to use a simile of Shakespeare's, " subdued to what they work 
in, like the dyer's hands " — the other, who, however compulsive 
and harassing their avocations, retain an individual and independ- 
ent freshness of |)ersonality, often strangely in contrast with the 
retjuircmenis of their working hours. 

Distinctly to the latter class belonged our late member, George 
dc Benneville Keim; and all who enjoyed his friendship will agree 
that an appreciation of his career would be imperfect which failed 
to present these two a.spects of his character. I shall begin with 
that in which he was familiar to the world in general, and then I 
shall saya few words about him, as he was known to his friends and 
near associates. 
I Mr. Keim was a descendant in the sixth generation of Johann 

I Keim, a member of the Society of Friends, who emigrated from the 

Rhenish Palatinate to the colony of Penn, and settled at Oley, 
I Berks county, in 1704. The grandson of this Quaker emigrant 

was General George de Benneville Keim, an officer of note in the 
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war of the Revolution, from whom our late member derived his name. 
The de Bennevilles were a French Huguenot family who joined the 
settlement at Oley in the early years of the eighteenth century. 

His parents were George M. Keim and Julia C. Mayer. At the 
lime of his birth, the date of which was December 10, 1831, they 
resided in Reading, Pa. There he received his preliminary 
education, and later was at school in Georgetown, District of 
Columbia, At an early age he matriculated at Dickinson C'ollege, 
Carlisle, Pa., where he graduated in 1849, when eighteen years 
old. 

His first intention was to prepare himself as a mining engineer, 
and with that object in view he removed to Philadelphia and 
entered the laboratory of Dr. Charles M. Wetherill, where he 
engaged in the study of chemistry with especial reference to assay- 
ing and mineralogical analysts. 

Soon, however, his predilection for a more strictly professional 
life asserted itself, and in the following year, 1850, he returned to 
Reading, and began reading law in the ofhce of Charles Davis. 
Two years later he was admitted to the bar, and began practice in 
the same city. 

At that time, the titles to many of the anthracite coal-bearing 
tracts in Eastern Pennsylvania were by no means clear, and costly 
and protracted litigation about them occupied the attention of the 
courts. To these intricate questions Mr. Keim early devoted 
himself, and rapidly acquired a remarkable familiarity with their 
confusing details. This special knowledge brought him into con- 
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ble character and brilliant oratory commanded the admiration of 
all who met him, and it was not long before he was elected definitely 
President of this important outlet of the anthracite region. His 
far-reaching plans were soon formulated, and under the name of the 
Reading Coal and Iron Company a gigantic corporation was created, 
the object of which was to control, by purchase or lease, practically 
the whole product of the western, middle and southern anthracite 
coal fields. 

The crucial part of this colossal undertaking — the examination of 
the numerous and complicated titles — was entrusted to Mr. Keim. 
The thoroughness with which he performed this herculean task has 
excited the astonishment and admiration of members of the bar 
ever since, for although the transfers which he passed covered about 
ninety thousand acres and involved many millions of dollars, not one 
acre has been found, the title to which he approved, but that title 
has, in every instance, been confirmed by the courts in spite of 
sometimes strenuous litigation. It is doubtful if any other real 
estate lawyer in the State can approach such a record, either for 
magnitude of transaction or uniform accuracy of opinion. 

These occupations brought him constantly into relation with the 
affairs of the Reading Railroad and in 187 1 he was appointed its 
General Solicitor. The calls upon his time at the central office 
became so frequent that, in 1874, he left Pottsville and took up his 
residence in Philadelphia, which city became his home for the 
remainder of his life. 

The severe depression in business throughout the country which 
followed the famous crash of 1873 soon made itself felt acutely on 
the extensive and heavily hypothecated interests of the Reading 
Railroad and the Coal and Iron Company. Affairs drifted from bad 
to worse until, in May, 1880, both companies passed into a receiver- 
ship. Mr. Keim was appointed, pro tempore y to that office. This 
threw an enormous burden of complicated and discouraging busi- 
ness upon him. In this position he continued until January, 1884, 
when a reconstruction was arranged and Mr. Keim assumed the 
Presidency of both companies. This phase lasted but a short time, 
and in June of the same year both companies again passed into the 
hands of receivers, of whom Mr. Keim was one, and in that condi- 
tion they remained until January, 1888. 

During this trying period Mr. Keim made every effort to sustain 
the financial integrity of the companies, to guard their disburse- 
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rocnts, and to protect the interest of those whose investments were 
in them. He steadily resisted the pressure brought to bear upon 
him to authorize foreclosure proceedings, and what was tohim prob- 
ably the most painful of all the sacrifices he was called upon to 
make, rather than violate his sense of duty to Chose who had en- 
trusted him with this great responsibility, he renounced the ties of 
long and closest friendship. 

This receivership ended at the beginning of 1888, when Mr. 
McLeod was elected President of the Reading Railroad and Mr. 
Keini of the Reading Coal and Iron Company, and a member of 
the Board of Managers of the Reading Railroad Company, He 
resigned from both these positions some time before his death, 
but up to that event was a Director of the Baltimore and Ohio Rail- 
road Company. 

Some idea of the magnitude of the business which devolved upon 
him during his second receivership may be derived from the oflicial 
Statement, that in that period the gross earnings of the companies 
were about f 150,000,000. 

For some years before his decease Mr. Keim had been subject to 
periodical attacks of arthritic disease, which had doubtless left their 
impress on the arterial walls and predisposed him to apoplectic seiz- 
ures. He had visited Europe several times in order to avail him- 
self of the benefits of some of the health resorts recommended for 
such cases. On Saturday, December 16, 1893, while engaged in 
some business transactions, he was suddenly seized with vertigo and 
allied symptoms. He was conveyed to his home and prompt aid 
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When the Governor of Pennsylvania was requested by the Legis- 
lature to appoint a Commission who should select two distinguished 
Pennsylvanians as subjects of statues to be presented by the State, 
and placed in the Capitol in Washington, Mr. Keim was one of 
those entrusted with this delicate decision. The two decided upon 
were General Peter Muhlenberg and Robert Fulton, and this selec- 
tion met with the general approval of the people of the State. 

Mr. Keim was elected a member of the American Philosophical 
Society, April 21, 1882. He was frequently present at its meetings, 
and manifested an active interest in all questions touching its welfare, 
as well as in many of those of a scientific character brought before 
its sessions. 

Throughout his life he was a lover of books, especially those 
relating to history and classical English literature. His library was 
large, and displayed sound judgment and good taste in the selection 
of its contents. In it, he often sought and always found a welcome 
relief from the harassing routine of his daily duties. 

Professionally, his strength lay in his profound acquaintance with 
real- estate law and his accurate estimate of the bearings of prece- 
dents. He was not a jury lawyer, and he always felt a hesitation in 
addressing an audience. Although remarkably able in drawing up 
a lucid and convincing statement, whether in matters of business or 
purely technical, a certain timidity of temperament prevented him 
frpm becoming an orator. In this he was in singular contrast to his 
partner, Mr. Gowen. 

The ennobling inspirations of domestic life were deeply appre- 
ciated by Mr. Keim. In early life he married Miss Elizabeth C. 
Trezevant, only daughter of Dr. Louis C. Trezevant, of South Caro- 
lina. His widow and two daughters survived him. 

In the calm pleasures of the home circle he delighted to pass the 
hours when business calls ceased their demands. For this reason, 
he was less frequently an attendant at public receptions and enter- 
tainments than many of his fellow-citizens holding similarly promi- 
nent positions. 

Throughout his extremely active life and his constant dealing with 
questions of magnitude and difficulty, Mr. Keim retained the un- 
varying respect and generally the warm affection of those with whom 
he was thrown in contact. His characteristics were entire honesty 
and sincerity, a simplicity of manner which led him to treat all, 
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no matter what their station in liTe, with equal courtesy, andaclear, 
sound judgment, which guarded him from the imposition of the 
fraudulent or the flattery of the interested. To use the ex{>ressioD 
of one who knew him long and well, Mr. Charlemagne Tower, Jr., 
"the leading traits of his privatecharacter were honor and loyalty." 
His charities were unostentatious, but large and constant. One of 
his old friends writes me that he personally knows of several whom 
Mr. Keim regularly assisted, and who depended on this assistance 
for much of the comfort of their lives. 

While his acquaintances were numbered by thousands, his inti- 
mates were few. Although affable and ready of access, it was not 
at all easy to understand his real nature, nor to approach his inner 
personality. A peculiar dry humor, an odd candor of expression, 
foiled the importunate and disarmed the aggressive. Under the 
appearance of a certain levity of Language and manner he baffled 
those who attempted to transgress the lines which he had drawn 
around his intimate life. The impression thus created was so differ- 
ent from that usually expected from a man bearing such heavy bur- 
dens of responsibility, that it always at first puzzled, if it did not 
even disappoint, those who knew him but slightly. Behind this out- 
ward habit of encounter, however, was a keen, penetrating judg- 
ment and a warm, sympathetic nature, fully recognized and appreci- 
ated by those who understood the thoroughness of his work and the 
spirit of his actions. By his death our city lost a distingui^ed 
and worthy citizen, his friends one always dear to them, and this 
Society an estimable and interested member. 
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publicly recorded &ct8 in other States. It is trae the imperfection of the 
records will make the present attempt somewhat conjectural, but there is 
reason to hope that it may keep well within the not wholly unprecedented 
New Red proportions of two bushels of conjectures to two grains of fully 
ascertained facts. 

Indeed, a great share of what has been voluminously written about the 
New Red is a mere tissue of conjectures, one part depending on another ; 
but if their connection be traced from one to another it will be clear that 
the starting-point or original support of them all is the supposed fact 
superficially and inaccurately observed, and in any case not necessarily 
conclusive, that the beds in question were at the outset wholly, or almost 
wholly, of a red color. To be sure, dark-colored beds were seen here and 
there, but were supposed to have become so by the baking of neighboring 
exposed or subterranean trap. They were sometimes called "indurated 
shales," though miles away from any visible trap, and their existence 
above trap beds, even at some distance, was considered by the most skep- 
tical to be sufficient proof of the intrusive character of the trap. 

The next conjecture was that as the beds were all red, or originally so, 
they must be of one narrow paleontological period, a conjecture favored 
by the circumstance that fossils were not very numerous, and in fact, as we 
shall presently see, were confined in great measure to a very limited por- 
tion of the whole series. They were all referred indiscriminately to the 
series merely as a whole, and any diversity of character was overlooked or 
violently disregarded, and they were by circular reasoning pronounced 
incapable of belonging to species foreign to that small period. Then it 
was conjectured that during one narrow paleontological period no very 
enormous thickness of beds could possibly have accumulated, not more 
than, say, 3000 or 5000 feet. Then, again, it was conjectured that a series 
of, at the most, such moderate thickness might well exist in full extent 
within very small geographical bounds, that in short it was, as has been 
said of the soul in the human body, "all in every part," and was equally 
complete in Massachusetts, Connecticut, New Jersey, Pennsylvania and 
in the Richmond (Va.) coal field. The result of borings in that field oc- 
casioned the conjecture that the whole New Red series was only 1500 feet 
In thickness, even in Pennsylvania ; and there was probably surprise at 
finding a boring could be 3000 feet deep without reaching the bottom of 
the series at Northampton, Mass., where an unprejudiced tyro in geom- 
etry might have predicted the result as not improbable from the exposed 
dips. The idea, however, had by frequent repetition become fixed, 
though in reality a mere conjecture, that the total thickness must be small, 
and hence came the unhesitating rejection of the apparent thickness of 
14,000 feet in New Jersey and 65,000 feet in Pennsylvania, in spite of 
their being in truth arrived at by the only means based on published facts 
then possible, namely, the estimated average dip and the whole geograph- 
ical breadth of the series. Although, then, the estimates of the total thick- 
ness have varied from 1500 to 55,000 feet with some slight support from 
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observed facU, ft boa become a beresf to maiotala a thickness dlfiereat 
from the sDII mare purely coujectumi one of belweea 3000 anil SOOO TceL 

Then naturally fi)llowed ciinjeciures to account with that moJenit« 
thickness tor so great a geographtcil breadth iu spite of the knonrn dips. 
Tlieae conjectures have been Ingenious and elaborately argued and t.c$.\- 
ously adUefed to, but have one by one been disproved or found to be ai 
best only imperfoclly supported by observation. It was thought that the 
dips might be merely apparent or dne to fulse bedding, deposition on ■ 
eloplag surFuce. but the Ihin-leavcd, shaly character of some of the beds 
and the imsitlon of the pebbles, ripple marks and fossil footprints have 
abown tbe impoBslblUiy or that supposition. It was further conjectured 
that a series of great parallel longitudinal faults with downthrow cod- 
Btanlly In one direction might diminish the thickness to the required ex- 
tent, but their main support was tlie very insutficlenl one that recnrring 
hard beds or parallel hills had a similar red color A careful considoratlon 
of the very -much curved strike of the beds in some parts ol Pennsylvania 
and New .lersey shows that no series of parallel great faults would help 
tbe matter. Besides, although faults of a few feet or yards are numerous, 
(heir direction Is not generally longitudinal northe downthrow uniformly 
in one direction, and but one great fault has yet been proved to exist. 
and that only in Pennsylvania and New Jersey, and by no njoans goner, 
ally longitudinal. 

Conjectures in regard to the trap, supposed to be so important In 
"indurating" and dirkeniag the New lied, have been, if possible, even 
more wild and needless. The impression aeems generally to have been 
very strong that every mass of trap must be a dike, and that if it wa« 
undeniably ioterbedded conformably with the shales, it must neceasarily 
be a dike that closely followed tbe bedding intrusively, uo matter how 
many miles, no matter bow soft the siialus, no matter how gentle the dip. 
Somellmca it was preposterously suggested [hat the trap had occasioned 
the dip of the shales, both near to It and far away. But, In general, as 
much advantage us possible was taken of the dip. and tbe trap supposed 
to be intruded after the dip bad been fully arijuired, quite dissociating 
certain sheets of trap from the age of the New Red sedimentary beds with 
which all Ibe trap is ollterwtse so closely connected, and not conaidering 
that the dip Is even now probably still In process of gradual acquirement, 
or by occasional small fits nod starts (witness the cartliquakc that was 
felt only the other day between Lambertville and Flemington, N. J., near 
tbe tine of the great fault there, and corroborative of the existence of tbe 
fault at Ibe place poiuied out in a former communication, Proe. Amtr, 
PhGo: 8oe., Vol. xui, p, 311). Yet, as the dip alone is so gentle thu t 
dike following It must have come from many miles' distance lo bare 
originated nl a dcplh great enough to be melied, and could liardiy be enp- 
refrain for so long a space from sometimes breaking acroaa tbe 
Bofi shnlcs by a ehort cut to the surface, ll was imagined that the dike 
nearly vertical at a shorl distance below the outcrop. Then as 
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the outcrop was sometimes (for example, in the case of the Palisade trap) 
more than fifty miles long and "as crooked as a ram*8 horn," the vertical 
parts of the dike must, by a marvelous coincidence, have followed the 
same curves. Oredat Judaus Apella, non ego! Really, such a belief 
seems to require an amount of credulity hardly consistent with the mod- 
ern scientific spirit that hesitates to accept extraordinary explanations 
where ordinary ones can be found to answer the purpose. 

The intrusive conjecture has in fact been in great part rejected, but not 
hitherto for the Palisade trap, owing to certain observed facts. Still, it 
seems not at all impossible to account for them, so far as recorded, much 
more easily and naturall}' tlian by the well-nigh supernatural intrusive 
theory. If the trap appears in one place to cross the sedimentary beds on 
one side, why may it not be either the side of a dike (for, of course, every 
overflow must come from a dike somewhere) or merely an evidence of the 
erosion that took place before the trap overflowed ; just as in the case of 
the "horsebacks" or "rock faults" in coal mines, a small valley in the 
original coal marsh has been filled with sand or silt? If there be here 
and there a. branch from the bottom of the trap sheet running a short 
distance into the sedimentary beds, is it not as easily conceivable in the 
case of an overflow as in that of intrusion? Is it wholly inconceivable 
that apparently similar branches from the upper surface of a trap overflow 
sheet into the sedimentary beds might sometimes occur, though none are 
positively recorded? If there be "indurated shales " above some of the 
Palisade trap, is it not quite possible, in case of real "induration," that 
there be another overlying unexposed bed of trap that may have caused 
it, especially as there is other evidence of interbedded shales ? The intru- 
sion conjecture is beset with so many serious difficulties, and the overflow 
theory with so few, the choice between them seems easy. A vast amount 
of ingenuity has been expended in trying to reconcile observed facts with 
the intrusive theory, while immensely less skill is required to show the 
consistency of the facts with the overflow principle. 

The New Red theory, with its conjectures and arguments, both for the 
trap and the sediments, might well be called the tennis ball of American 
geologists, or a domestic appliance for mental gymnastics, requiring the 
minimum of work in the field. Nevertheless the fabric, composed, as we 
have just seen, in the main wholly of conjectures, based one upon 
another, without having at the bottom one single substantiated fact, has 
with the lapse of time become so consolidated, and in its older parts, dat- 
ing from the early infancy of geology in America, has become so vener- 
ated that it may now be considered to be a fully ' * accepted fable." The 
hand that attempts to disturb it may probably be regarded as sacrilegious ; 
and arguments against it, though thoroughly founded on facts, will be 
looked on with more suspicion than new conjectures would be if only 
consonant with the old baseless ones. But however stubl)oruly skeptical 
the public may be in refusing to put faith in the present conjectures, well 
supported by many observations, instead of the old ones, supported only 
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brother conJectureH, there may yet be found some coDvenicDce in Uie 
present collstton of facU. 

New coDJectureH are fltill necessary owing to the imperfection of the 
record or Tacts outside of PenDsylviiijia. AUIiough tbeNewRed streldiee 
for buodreda of miles close past some of the most populous pans of Amer- 
ica, the probable economic resources norcr seemed enough to eecuro iU 
tborougb examination and a publication of the results. Even as regards 
field work it has been a sort of ptaj-ground for geologists raUier than a 
place for thoroughgoing inTestigBtioo. The SlnLe govarnmeDls to tlits 
day, with all their surveys, have never fully provided the means for such 
work. Wbat little field work baa been done, outside of Penosj'lTHiiia, 
has heeii, in great jiart, carded out nitb the exaggerated idea that llie 
geology of a region can be studied out merely by a comparison of tbe fos- 
sils, a far shorter and easier way than the laborious methods of property 
geological observation and collation. Such purely paleontological geolo- 
gizing may bo likened at its very best to the rapid bypsometdcal work of 
the aneroid loslcad of the spirit lovel ; and exclusive dependence on the 
fossils for geological indications may be compared with confiding In 
pocket- aneroid work more than in railroad leveling. Furtherntore, the 
paleontologists have not merely altogether neglected to plot numerons 
dips as an indication of geological structure, but they have not genemlly 
thought it worth while to indicate with any sort of precision the beds that 
have yielded their fossils ; though Fontaine has done something of thai 
kind. Wheatley, nlone, gave a measured columnar section of about ISO 
feet, shotring clearly the position of his fossils ; bat be must have bMn 
more a geologist than a paleontologist. 

The Pennsylvania foundation of the present conjectures is, howerer, 
far f^om conjectural. We are not here entering upon another system of con> 
Jectures basedonconjectares. hut conjectures based at least on facts; and tt 
Is to be hoped that the conjectures themselves may prove to have nothiog 
Improbable, violeut, unnatural or 'supernatural in them. The unexpect- 
edly great thickness of the New Red in Montgomery and Bucks counttea 
is not conjectural, but has been ascertained by means of much carefUl, 
laborious, time-taking work in the field and in tbe ofllce. Something like 
one-half of the field was excellently mapped with ten-foot contour lines by 
tbe Philadelphia Water Department several years ago, and the rest was 
roughly cimtoured expressly for the New lied investigation, and the com- 
pleted map of it was in part replaced by some United Stales geological 
work jus) then published. Sume two thousand dips were plotted on the 
map. Some two thousand rock exposures, Including all the railroad cuts 
and many long river-side cliOs. were observed, measured roughly and 
drawn in columnar section to scale. Besides the written description of 
each rock-Uyer. some four thousand rock specimens were taken for « 
more complete understanding and lur comparisiin one with another. A | 
general columnar section was formed by combining the separate naca, 
compiiling tbe intervals between Ihem, having due regard to the dtp. 
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Strike and elevation of each exposure, and proceeding from point to point 
between the nearest ones, so that no essential error could occur Arom 
changes of dip or strike in so small a space, and checking occasionally 
the computation between two distant points over one route by like compu- 
tations over another route, with the aid sometimes of a comparison of 
specimens to identify the beds of one obserred section with those of 
another. The topographical features of the country also aided in work- 
ing out the structure. A complete publication of all the evidence would 
have been more costly than perhaps at present desirable, and certainly 
more so than the funds at hand would permit ; but it is hoped that the 
map and cross-sections just now about to be published will be found to 
contain enough of the facts to be fully convincing of the substantial accu- 
racy of the results. The map was taken in hand by the lithographer over 
a year ago, and its publication is now almost daily expected, and may 
take place before this paper can be printed ; so that it is not necessary to 
give here a map or sections of the Pennsylvania portion of the New 
Ked. 

The survey, then, has shown that the so-called New Red in Montgom- 
ery county is at least some 27,000 feet thick, and that it may be divided 
into five parts as follows, from above downwards : shales mostly soft and 
red, at Pottstown and northeastward, about 10,700 feet thick ; shales, in 
great part hard and green, partly blackish, and dark red, at the Perkasie 
tunnel and near it, with some small traces of coal, about 2000 feet ; shales, 
mostly soft and red, at Lansdale and near it, about 4700 feet ; shales, in 
great part hard, dark or greenish gray, and blackish, partly dark red, at 
the Gwynedd and Phoenixville tunnels, with traces of coal, about 3500 
feet ; shales, mostly soft and red, but in small part dark gray, or green, 
or blackish, with some beds of brown sandstone and of gray sandstone and 
pebble rock, at Norristown and eastward, about 6100 feet. That is, in the 
main, two sets of hard dark shales, with soft red shales above and below 
each ; and the lower set of dark shales thicker, blacker and more carbona- 
ceous than the upper one. Nevertheless, the resemblance of the two sets 
and the fact that, owing to the great fault, both occur twice near the Dela- 
ware have occasioned some confusion. It would probably be fruitless to 
attempt at present outside of Bucks and Montgomery counties to identify 
more definite horizons than these five great bodies of rock ; and it must 
still be only with more or less of conjecture that even they can be traced 
into distant States by the maps and descriptions that have been pub- 
lished. 

Even in Pennsylvania, outside of those two counties, the published 
information is too defective for the purpose. If the State government had 
ever made possible a topographical survey of the whole field, it might 
probably be comparatively easy now to trace each subdivision by the help 
of the topography all the way to the Maryland line. As it is, we can 
only conjecture roughly the horizons of the fossils that have been found. 
For example, it is very probable that the vertebrate fossils near Emigs- 
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Title, Tork countjr, ckme ftom the Qwyuedd sbalet ; for the place would 
seem to be not br from tbe horizon of the coal near Liverpool, close by, 
that most likely coireBponds to the other FeDnBjlranta traces of coal in 
the Gwynedd shales and to the more abundant Rlchrooad and North 
CarollDa coals. The fossil algte of A. Wanner, four miles " eastward " 
fh>m the Ooldsboro fossil footprints. In York county, vrould also seem to 
be near the Liverpool coal and likewise tn tbe Gwjroedd shales, perhaps 
higher up than the vertebrate fossils. Tbe footprints nod alge described 
by A. Wanner as about a mile south of Ooldsboro, would then seem likely 
to be in the Lansdale shales, perhaps towards the top of them. 

In Virginia, it is doubtful whether the total Kew Red thickness Is any. 
thing like so great as ia Pennsylvania ; but, accotding to Fontaine's 
description {U. 8. Oeol. Survey, Monograph, 1883, vi, 6), there would 
seem to be representatives there of all five divisions, with a confusion of 
the two lets of dark shales, on account of their occurring quite discon- 
nectedly one In the eastern and the other In the western areas. The 
accompanying map, copied from Oswald J. Ilelnrich's map in the Trant- 
aetiont of the American Initttute of Mining Enginten, Vol. vl, PI. v, 1879, 
with the slight change of omitting certain misleading symbols and adding 
some names of fossil places, will perhaps sufficiently show the geographi- 
cal position of the New Red in Virginia and North Carolina. 

Fontaine says (p. 0) : " The strata of all the areas may be divided into 
. three groups, and this division is most marked in the two eastern coal- 
bearing areas [the Richmond basin, including the barren Ilannver county 
portion at its northern end, and the Cumberland, or Farmville, basin]. 
The coal in these occurs in the middle group and is accompanied by a 
large proportion of black shales. Tbe lowest beds of the two coal-bear- 
iug areas are sandstones and shales of a predominant gray color, but with 

some red slrata The Cumberland area contains much more of 

them [the red] than the Richmond area The more western areas 
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The Virginia fossils mentioned by Fontaine, forty-two species of plants, 
all appear to have occarred within the extreme limits of the coal-bearing 
beds of the middle member of the Richmond and Farmville basins ; that 
is, within a thickness of about 150 feet, and, beyond a doabt, within what 
corresponds to the Gwynedd shales. 

In North Carolina, the composition of the Mesozoic woald seem to be 
very like what it is in Virginia, with three members in the eastern Deep 
River coal fleld and three in tlie western Dan River coal field, each field 
with its middle member comparatively blackish or greenish and slatelike, 
with conglomerates and sandstones below, gray, brown and red, and with 
similar soft and hard red, brown and mottled sandstones above. The 
description applies more particularly in the Deep River field, but the 
rocks of the Dan River field are said to be similar and to consist of the 
same members (see Emmons as reported in Matfarlane* s Coal Regions 
of America, pp. 518-520, 520). Moreover, the geographic position of the 
two fields would seem to make it highly probable that the Deep River 
rocks would correspond to those of the Richmond coal basin, and Fon- 
taine considers them to do so. The Dan River beds, however, would 
seem to correspond with those of the Farmville basin, that is, to be the 
same beds as the Richmond and Deep River beds, but on the western side 
of an anticlinal. Both the Deep River coals and the Dan River coals 
would then belong among the Gwynedd shales. It is true, Emmons later 
considered the lower part of the Deep River darker member to be uncon^ 
formable and much older, even Permian, and called it the Chatham 
series ; but Fontaine finds nothing in the fossils to confirm such a sus- 
picion. 

The North Carolina fossils mentioned by Emmons all come from the 
Deep River coal field. Only four of them come from what he Ciills the 
bituminous slate group of the Chatham series, beds most closely con- 
nected with the coals and corresponding, in Fontaine's opinion, to the 
beds associated with the Richmond coals, the same probably as the mid- 
dle member of the Richmond coal basin and a part of the Gwynedd 
shales. The thirty .six other fossil plants all come from higher up, but 
from what seems to correspond to the middle or upper part of the Gwyn- 
edd shales within, say, at most 2000 feet above the coal beds, and below 
the thick, "red marly sandstones," that may correspond to the upper 
part of the Gwynedd shales or to the lower part of the Lansdale shales. 
The North Carolina fossils then all appear in any case to belong to the 
Gwynedd shales. 

As regards the New Red in New Jersey, it was suggested in the previ- 
ous communication already referred to that possibly a careful study of the 
topography as set forth in the valuable maps of the New .Jersey State 
Geological Survey miglit enable the New Red main subdivisions to be 
traced quite across the State. Later, on actual trial, it did seem possible 
to accomplish so much rather satisfactorily, and the accompanying map 
of the New Jersey and New York New Red gives tlie result. The geo- 
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logical structure is Dearly everywhere quite clear ; only wiihia a »etai- 
circle for Ik dozen mileanorili, west and souih of Somerville the iadicaUons 
are not quite certain, and more thorough Beld work Is eapedally desirable 
there. Elsewhere, too, the limits of the differeal aubdivlsloiis CMinot be 
Rupposed Co be very precisely marked. In the main, however, Iho geolog* 
fcal structure given In the map seems unquestiouablc and unmistakkbly 
confirmed by the published dips, by the lopograpliy, by the trap sheets 
and by the perfect correepondetice and hnrmooy throughout of one part 
with another. 

Il is rendily seen from the map and lis sections that the fossil boriions 
of Weehawken and Shadyslde belong to the lower part of the Norristtxrn 
Bbates, and the horleon of Newark and BelleTilie to ike upper part of 
the same, as Indicated also by the close lithotogical resemblance of the 
brown building stone of these places to the stone found in Pennsylvania 
only at that horizon, particularly at the Yardleyvlllo. Newtown and other 
quarries. The Wilburtlia fossils opposite Yardleyville on the Delaware 
obviously belong to nearly the saroe horizon. 

The Eliaesville fossils come clearly from tbe Qwynedd shales, appar- 
ently a Utile below their middle, and the fossils found near Washington's 
Crossing and Tumble SliUlon must he from near the top of the same 
shales. The fossils of Little FhIIb. Pleasantdale. Feltvllle, Washington- 
ville. the Field Copper Mine near Warrenville ("near Plalnfleld," of 
Newlierry), are all evidently close to one horizon, and that probably in 
the Laosdale shales near their bottom. The fossils of Martinsville and 
rtuckainin arc perhaps slightly higher up in the same division ; tbos« of 
Whitehall and New Providence apparently at about one horizon slightly 
above tbu middle of that division, and those of Pompton Furnace still 
)ugh«r towards the top of the division. The fossils of Boonton would 
Mcm lo be ol about the same horizon as those of BfiKord in the Perlcasie 
Males, near the bottom ; and those of New Vernon slightly higher in the 
[ aaDie sliales. 

Il may be noticed that the map roprescnls the trap In place as genenlly 

ganch less extensive than it Is commonly given in New Jersey geological 

napa- It appears lo have been customary, both here and tn the Connec- 

Pllent Valley, to infer the existence of solid trap everywhere beneath the 

e exposures of trap bowlders and decomposed trap earth. From 

i in Pennsylvania, however, it seems far more probable th«t 

a solid trap In place is of much narrower dimensions, as often appeiUB 

rams have cut their way through hills. It seems quite oatar&l, 

o bard a rock as the trap generally is should he left by tbe era- 

n in tbe form of hills, standing out prominently above the nelghboriag 

9 that are underlain by the coroparatively uoresisiing sedlmenlvy 

DChs, cbicS}- sofl shales. It Is also quite natural thai abundant remttioa 

■«r broken blocks or bowlders and decomposiug earth from tbe trap, so 

r durable Is it, should long exist not only beneath the places wher« its 

I solid bed once lay. but also be carried by the eroding waters to soau 
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distance in oilier directions from the outcrops of the solid undisturbed 
trap. The surprising thing, indeed, is perhaps that the trap hills are not 
more prominent in the midst of such soft rocks, and that the trap bowl- 
ders and gradually decomposing rubbish should not have accumulated to 
a still greater extent. The explanation, no doubt, is that the trap, with 
all its hardness and, in human experience, durability, is yet in geological 
ages comparatively easy of decomposition. At some places it is obviously 
decomposed almost to incoherence in large masses yet in place, only made 
visible by railroad cuts. It has therefore seemed advisable to mark the 
trap as solid, in place, only where it appears to have occasioned hills of 
some prominence ; and, even so, the true extent may have been exagger- 
ated, particularly, perhaps, in the case of the Palisade trap along the 
Hudson river, where there may well be concealed important beds of 
shales between separate sheets of trap. 

It will be seen from the map that not all of the trap is in overflow 
sheets ; but that, although none of it appears to be in intrusive sheets, 
there are some dikes cutting across the sedimentary bedding. Surely that 
is not to be wondered at ; and it is not surprising that such cases of dikes 
should occur more numerously among the older sedimentary beds. For 
those parts of the field are the ones where the upper beds have been 
wholly carried away by erosion, and with them whatever overflow sheets 
may have been supplied by the still remaining dikes. 

The map shows that in New Jersey, the same as in Eastern Pennsyl- 
vania, the structure of the New Red is much less simple near its north- 
west border than towards its southeast ; and that the old idea of nothing 
but northwesterly dips is far from correct. 

It is noticeable that the thickness of the New Red is much less towards 
the northeastern end of the field than it is near the Delaware and espe- 
cially less than in Montgomery county. Pa. ; and that the diminution is 
occasioned by the absence of the upper beds, while the lower ones do not 
seem to vary very greatly in amount. 

The diminution extends into Connecticut in greater degree, and still 
more so in Massachusetts, as is to be seen in the accompanying map of 
the New Red there. It is possible that the idea of the very limited pale- 
ontological range and thickness of the whole American New Red may 
have largely originated in the small extent of the Massachusetts and Con- 
necticut series, the earliest to be studied. Another error may perhaps be 
traced in great part to the same source. The New Red, namely, is per- 
sistently called New Red sandstone ; though in Eastern Pennsylvania 
a very small part of the beds, perhaps hardly one- twentieth, are sandstone, 
and the rest are all shales, or at most sandy shales. In Massachusetts, 
however, a much larger share of the diminished scries would appear to be 
sandstone ; and that fact, together with the time-honored name of the 
English New Red sandstone was doubtless the cause of giving what is 
lithologically so inappropriate a name to our xVmerican rocks. 

The accompanying little map of the Connecticut and Massachusetts 
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New Red Is compiled from the United Slatea Geological Survey topo- 
graphical sheets so for as published (some parts of tUe ConnectlcaC Held 
being deBcieot), and from PerclTal's geological map of Conaecclcat, of 
1843, and Prof. Emerson's map of the Massachusetts New Ited, and 
Prof. IhiTis' partial mapping of the Connecticut New Red ; but a number 
of changes have beenmadeaccordlng to the indications of the topography. 
These geological maps gave, for our preoent purposes, chiefly the outside 
limits of the New Red and the occurrences of trap. The topography 
seemed to indicate clearly the necessityof reducing the extent of the tmp, in 
some places very much ; and, even as now drawn, the breadth of the trap 
may be, strictly speaking, somewhat exaggerated, though probably harm- 
lessly so and not inconveniently for better couBpicuousnesa. Notwith- 
standing the short-aighled niggardlinesB of the Connecticut government of 
the time, that did not enable Percival to give in his report mure, he says, 
than "a haaty outline, written mainly from recollection," of his ample field 
observations, his map has been the great authority for the Connecticut 
New Red : but it is painful to find that the base Itself of the map Is 
extremely inaccurate, not unlike other maps of that date, and even later, 
in States further west and soutli. It la probable, also, that he considered 
every bowlder of trap to indicate that solid trap in place lay immediately 
below i'and consequently many of his trap masses have no corresponding 
topographical indications. Prof. Davis has already made some Just criti- 
cism of the map, and, for example, has said : " that the little ridges north 
of Toket mountain, marke<l with much detail of curvature on Percival'a 
map, are disappointing when examined on the ground" (V. S. Qeol. Bar- 
vti/, 7tU Ann. Repl., p. 481). It seems highly improbable but that many 
of the numerous marks fur trap on PcrciviU's map cannot represent trap 
Id place. In Eaalcrn Pennsylvania, quite outside the region of glacial 
drift, e.\poaures of trap in place are very rare, and it is not easy to sup- 
pose that Ihey can be anything like so common aa hia map would seem to 
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The map showB, in spite of some UDcertainty about the trae limits of the 
different subdivisions of the shales, that the quantity of the New Red 
that occurs in Connecticut and Massachusetts is probably decidedly less 
than in Central New Jersey, and that the diminution is still most likely 
due, not to a proportional thinning of the several subdivisions, but to the 
total absence of the upper beds, leaving the lower divisions apparently 
not very different in thickness from what they are in Eastern Pennsylva- 
nia. Their thickness, however, needs to be determined with more pre- 
cision -by a closer consideration of the hitherto only scantily published 
dips. Owing to this evident diminution of the total thickness, it is not 
necessary to retain, with reversed throws, the series of parallel longitudi- 
nal faults that has been proposed for Connecticut. 

The geological structure indicated by the map seems very natural and 
quite in harmony with all the recorded facts and to make no serious fault 
necessary. The dips near Middletownand Portland and westward would 
seem to be very gentle, and "occasionally westerly " (J. D. Dana, Am, 
Jour, 8ci,, 1891, Vol. xlii, p. 446), so as to justify the indication given of 
a very shallow basin there, bringing quite naturally the brownstone of 
the Norristown shales to the surface at Portland. There seems to be an- 
other narrower shallow basin or two ju;.^ west of that one. A very low 
anticlinal (not a great fault) north of Meriden apparently enables the 
same brownstone to crop out so far north as Longmcadow, in the 
southern edge of Massachusetts. The geological structure towards the 
eastern edge of the New Red, to the dip, seems to be much more compli- 
cated than towards the western edge ; just as in New Jersey and Pennsyl- 
vania it is so along the western edge, to the dip there. 

The fossil horizons can be estimated rouglily, but probably without very 

Sreat error. The Easthampton (Mass.) fossil would seem to have come 

rrom somewhere near the middle of the Norristown shales ; the Portland 

dossils from the same shales, somewhat nearer their top, and the fossils from 

t.lie west bank of the Connecticut at the Enfield bridge in Suffleld, and those 

of Turner's Falls again from the same shales, perhaps still closer to the top. 

"Xlie fossils of the small detached area at Sonthbury also belong probably 

T.O those shales, but possibly a little higher. The fossils of Durham, Mid- 

c^lefield, west of Middletown, Westfield (Conn.), Wethersfleld, Mit- 

^ineaque Falls in West Springfield, southeastern Northampton (close 

^bove Holyoke), northern South Hadley, Whitmore's Ferry (in Sunder- 

^and), Montague and the Horse Race (on Connecticut river in Gill), all 

to belong very closely to one horizon, and that just above the bot- 

of the Gwynedd shales. The fossils of Cliicopee and those between 

^Uhicopee and Springfield (possibly those of Springfield, too, if not a little 

^ower) and those of South Hadley Falls would seem to be from the same 

Shales slightly higher up ; and the fossils from Cbicopee Falls again from 

'^be same shales, possibly still slightly higher up ; and those from Amherst 

^)erhap8 yet higher. The fossil bones from East Windsor would appear 

^ilso to come from the Qwynedd shales, but near their top ; and those 



from Ellinsuia uil Xtadwi'.er protub^f froa Jiut below tbeir top. 
AlnKMt all the Xev ReJ (m«IU in thcae two Saum, thea, seem lo Iutb 
come from the Gwt-nedd ttu^e;. u we hare icea 1* the caee ia the othu 
Stales. 

It may be worth whCe to f.rt heie Iku of mil the recorded Kew Scd 
fbasils. amnfed acoirdiaf lo '.he dids :cni horuoas for the lake of tuy 
companion, beginning as tite bix^om and pntceculiiig npwarda. 

NoKUSTOw^ SatUj. 

Verjf near the bottom, at Weehawkea. S. J. : 

Iscbrpunu Bmaoii. N>-ti S«"b.. C. ;. Pjz:» U P. Galacap. Am. Xmtnallrt. 

Crfol. Surv.. Jloa. i;t. ;.. it . u. fi. ili . 

I^theiis orUA. Lea '>'- J- ■^^.■L si^. r*.<3A;El .do^ p>. 3M}. 

Rep.. 1SW.PP .M S.a. 

Likewise verv near the bottom, at Shadr Side, K. J. : 

EMherlB OTHU. U»,K.3. '->. S. Rtp. !^. t=Feri«c: »aaliiioraibca.do..ppL36.9>. 



About 3500 feet below tbe lop. below NorrUlowa end at Ft. Waahing- 



UnJrft 



J p'A^a. f Ki= 1 a few 3ir^ f> t'V Prof. Htilpiln'* gcolo^eal cUw. 



About 3000 feet below the top. at Greenrille, bur mile* and a half 
easterly from Doyle«town, Pa. : 

CalmntloM piunt -.SchiBineu™ j-Iaaiiv-- Ciiiin::^ .- undFiermiued (.V. P.g. Proc., 
ULu. Fum.>, ■n.^ar [DyleJMMii "■ S. Vo:, uilii. p. T, Fed., ISW). 

Y. .\c. ik'i. Traiu.. 1-^- P- IT . 

Towards the top, at tbe R.M:ky Rill <tuarrie^ a little weat of Hartford, 

"""■ ' Footinart- iHi!c!ic,. JIs«. 0*o:, Kfp.. ISIl. p. 4M), 

Towards the I'lp, nl Easlbanipton, Mass.: 
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Near the top, at Portland, Conn. : 
Dendrophycus triassicus, Newb. (same as 
Desorii Lesqx., Newb., Mon. xiv, p. 82). 
Conichnoides marsuplaloideus, E. II. (Ich., 

p. 55). 
Brontozoum exsertom, E. H. (do., p. 67). 
" validum. K H. (do., p. 68). 

" Sillimanium, K H. (do., p. 

69). 



Grallatorgracillimos, E. H. (?) (do., p. 74). 
Isocampe Moodii, K H. (do., p. 120). 
Otozoum Moodii, K II. (do., p. 125). 
HopUchnus equus, £. U. (do., p. 135). 
Impressions of bones apparently ornithic 

(W. B. Rogers, Boet. Nat Hist. Soc. 

Proc., Vol. vil, p. 896). 



Near the top, between Wethersfleld and Hartford, Conn. : 
Plectroptema (Sauroidlchnites) minitans, £. H. (1841, p. 482). 

Near the top, at Suffleld, Conn. : 
Alga (Hitchcock, Mass. Geol. Rep., 1811, Brontoronm (Ornithoidichnltes) gigan- 

p. 453). team, E. H. (do., pp. 466, 485). 

Plant, possibly a Voltzia (do., p. 451). 

Near the top, on Mt. Hoi yoke, Mass. : 

Broutozoum validum, E. H. (Ich., p. 68). 

Near the top, at Montague City, one mile south of Turner's Falls, Mass. : 

Tridentipes ingens, E. H. (Ich., p.* 89). 

Near the top, at Turner's Falls, Mass. : 



Pachyphyllum simile, Newb. (Newb., Mon. 

xlv, p. 88). 
Pachyphyllum brevifolium (do., p. 89). 

" peregrinum, Schimper 

(Font, U. 8. G. Siirv., Mon. vi, p. 108). 

Actinopteris quadrifoliata, Font (Font., 

Mon. vi, p. 121). 
Ischypterus ovatus, W. C. R. (Newb., 

Mon. xiv, p. 27). 
Ischypterus tenuiceps, Ag. (do., p. 33). 

parvus, W. C. R. (do., PI. xUl). 
Anomoepus intermedins, E. H. (Sup., p. 2). 
" curvatus, E. H. (do., p. 5). 

" minimus, K H. (do., p. 5). 

*' gracillimus, E. H. (do., p. 6). 

Anisopos gradlior, K H. (do., p. 6). 
Brontozoum divaricatum, E. H. (do., p. 7). 
Grallator parallelus, E. H. (do., p. 7). 
gracilis, C. H. H. (do., p. 8). 
Leptonyx lateralis, E. H. (do., p. 8). 
Comptichnus obesus, E. H. (do., p. 9). 
Trlhamos elegans, K H. (do., p. 9). 
Anticheiropus hamatus. E. H. (do., p. 11). 
Harpedactylus crassus, E. H. (do., p. 12 ). 

gracilior, E. H. (do., p. 12). 
Lunula obflcora, E. H. (do., p. 17). 
Bisulcusnndulatus, E. H. (do., pp. 66, 81). 
Trisulcus laqueatus, E. H. (do., p. 10). 
Grammichnus alpha, E. H. (do., p. 19). 
Ampelichnus snlcatus, K H. (do., p. 19) 

("Possibly a phint"). 
Climacodlchuus corrugatus, S. H. (do., 
p. 20). 



JEnigmichnus multiformis, E. H. (do., p. 

20). 
Brontozoumgiganteum, E. H. (Sup., p. 21). 
'• approxlmatum, E. H. (Sup., 

p. 24). 
Broutozoum minusculum, E. H. (do., p. 20* 
exscrtum, E. II. (do., p. 67). 
Sillimanium, E. H. (do., p. 



It 



i( 



Brontozoumisodactylum, E. H. (do., p. 70). 
Plesiomis mirabllis, E. H. (do., p. Si). 
Anamoepus minor, E. H. (Ich., p. 58). 
Anisopus Deweyanus, K H. (Sup., p. 61). 
Anisopus gracilis, E. H. (Ich., p. 62). 
Amblonyx giganteus, E. H. (do., p. 71). 
" Lyellianus, E. H. (do., p. 72). 
Grallator cursorius, E. H. (do., p. 73). 
tenuis, E. H. (do., p. 73). 
" gracilUmus, E. H. (do., p. 71). 
*' cuneatus, E. H. (do., p. 75). 
Platypterna recta, E. H. (do., p. 85). 
varica, E. H. (do., p. 86) . 
graclllima, E. H. (do., p. 86). 
Tridentipes elegantior, E. H. (do., p. 90). 
Corvipes lacertoldeus, E. H. (do., p. 98). 
Plesiornis quadrupes, E. H. (do., p. 103). 
Typopus abnormis, E. H. (do., p. IOC*). 
Plectroptema minitans, E. H. (do., p, 

1()9). 
Plectroptema angusta, E. H. ( Sup., p. 67 ). 

•' lineans, E. H. (do., p. 07). 

Harpcdactylus gracilis E. 11. i Ich., p. 113). 
Xlphopeza triplex, E. 11. (do., p. 113). 



II 



II 



Ljrman.] 

Anttpiu b[flduB, E. H. (do., p. lie). 
Cblmffini Bansttl, K n. (do., p. 119). 
iBocampe stnla, E. [I.<do., p. 1201. 
Olaioam MoodU, E. II. (do., p. 125). 
MftompWma Tulgaris, E. H. (do., p. lOT). 

dlva,riCBUS, E. n. (do., p. 129|. 
ehcpardlH palmipes, E. H. (do., p. 131). 
LaguucuUpcs liUiu. £. H. (do , p, 1321. 
Belealcbuus Meatus, E. B. (do., p. L3j). 
■' bravluscolus, E. II. (do., p. 

IMl. 
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Helcun anguliiea, E. H. (da, p. 141). 
Eiocompe orcta. B. H. |do., p. IIZ). 

omaU, E. O. (do., p. IW). 
Hnrpigoptudubiiu, E H. (do., p. 118). 
BirurGuUpcs >co1opeDdraIdeDi, E. H. (do., 

p. 151). 
Ilexapodlchniii borrena. E. H. (do., p. US). 
Capeu trlTemli. E. H, (do., p, isS). 
UalsulekUi Slftrahl, E, H. (do., p. 160). 

intermedlus, E. [I. (do., p. It]). 
Ualsulcus mlnuliu. E. II. (do,, p. 161). 
Cuuiculailui rotnbens, E. H. (do,, p. 1(3). 
magniu. K H. (do., p. lei). 

Near the top. at the Lily Pond Quarry, on B. Field's farm, in 0111, 
□ear Turner's Fulls, Mass. ; 
Acaiillilchiiue allernimB, E. H. (Sup., p. M). 
ant(ulneus,E.n.(do.,l 



E.U.(i 
CapetA jiroplnciuala, E. H. (do,, p. 10). 

" piiQcUU, E. U. (do., p. 16). 
Conopsolilca ciit(u<, E. II. (do., p. IS). 
Harpvpiu CBpUUrla. E U, (do., p. IS). 
SogUlsriuii alleraana. E. H. (do., p. 16). 
Blaolcui uiidulalus, E, II. (do., pp. 55. 6 






minusculuui, E. 1 



m tuberatum, E. H. (do,, p. 
I'leiiiomfs mirflbillB, E. II.. (do., p. KS 
Aiilsopu.1 lieircyaiiua, E, >I. (Sup., p. 
gnK^llli, E. U. (Ich., p. 62), 
GmllHlor formnsus E. II. (do., p. 76). 
Argusiouni dbjiarldigltatum. K, H. 



Pleslornla pUutntus, E. B. (do., p. l(Mi. 
Ortliodaclyliui Hoiifenis, E. H. (do., p. 114i. 
IntTOveiKeDB. E. U. (do., p. 

Onhodnclylui fiGiUoqulB, E. H, (do., p. 



AniclinicbniisdeblKpiis, B. H.(do..i>. 117). 

MaL'Toptertis dlraiicans, £. II. (da, |i. 119). 

empilll«ii, E. U. (do., p. IM). 

CbeirolbProldeB pilulntua, E. U. (do,, p. 

131), 
SalUtor csudstua. E. U. (do., p. ISA). 
<'bel(inoldeB Iiicedeos, £, U. (do., p. 1W|. 
llelcuraBUrj^iii, E. U. (do., p.l«l). 

anguluca. K II. (do., p. itl). 

Eiocamj* arctji, K. 11. (do., p 112). 

I'lillcbnus anonialus. E. H. (da. p 115), 

UrograpbUB, E, H. (do., p HQ). 

peciinatus, E. H. (Sup., p 51). 

•' hydrodromua. E. H. (Icb., p. 
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Grammepus erLsmatus, E. H. (do., p. 15G). Lithogmphus cmscularis, E. H. (do., p. 
•* uuordinatus, E. H. (do., p. 157). 

156). Coohllchnus anguineuB, E. H. (do., p. 161). 

Lithographus hieroglyph icus, £. II. (do., Sphaerapus larvalis, E. H. (do., p. 16i). 

p. 156). 

Near the top, in Field's orchard, in Gill, near Turner's Falls, Mass. : 
Anisopus gracilis, E. H. (Ich., p. 62). Stratlpes latus, E. H. (do., p. 149). 

Near the top, at the quarry near Roswell Field's house, in Gill, Mass. : 

Anamoepus major, E. H. (Ich., p. 57). 

Probably in the Norristown shales, at Southbury, Conn.: 

Tree trunk (Hitchcock, Rep., 1841, p. 456). Catopterua gracilis, J. II. R. (Xe wherry, 

Mon. xiv, p. 55). 

GwYNEDD Shales. 

Towards the bottom at Egypt, N. C. : 

Acrostlchldes Egyptlacus, Emmons (Font., Mon. vi, p. 99). 

Towards the bottom, in the Deep River coal field, N. C. : 

AcroRtlchldee prlnceps, Schenk(?) (Font, Dlctyocephaluselegans, Lcldy (do , p. 32). 

Mon. vl, p. 99). lielodon carollniensls, Emm. (do., p. 34). 
Pariostcgus myops, Cope (Cope, N. C. " prlscus, I>eldy (do., p. 34). 

Geol. Rep., Ifc75, App., p. 32). 

Towards the bottom, in the Dan River coal field, N. C. : 

Cheirolepls Miinsterl, Schlmper (?) ( Font., Estherla ovata. Lea (T. R. Jone8,Geol. Mag. . 

Mon. vi, p. 99). vii, 1890, p. 887). 

Belodon Leaii, Emm., (Cope, N. C. Geol. 

Rep., 1875, App., p. 35). 

Towards the bottom, in North Carolina : 
£4iulsetum R(^rbi, Schlmper (Font., Mon. Sphenozamltes Rogerslanus, Font, (do., p. 
vl, p. 98). 98). 

Towards the bottom (?), in Moore county, N. C. : 
.Selodon Caruhnlensls, Emm. (Cope, N. C. Belodon prisciLs, lieldy (do., p. 34). 
Rep., 1875, App., p. 34). 

Towards the bottom (?), in Montgomery county, N. C. : 

Belodon prlscus, Leldy (Cope, N. C. Rep., 1875, App., p. 34). 

Towards the bottom (?), in Anson county, N. C. : 

Belodon Carollniensls, Emm. (Cope, N. C. Rep., 1875, App., p. 34). 

Towards the bottom, at Clover Hill, Va. : 

^hl2oneura planlcostata, Rogers (Font., Acrostlchldes mlcrophyllus, Font, (do., p 

Mon. vi, p. 16). 31). 

23Chizoneura (?), (1 specimen) (do., p. 16). Acrostlchldes denslfollus, Font. (do., p. 34) 

*• Vlrglniensls, Font, (do., p. Ih). Meiteusides distomus, Font, (do., p. 40). 

Macrotoeniopterls crasslnervls, Feist (do., AsterocarpusVirgiulensis, Font.(do., p. 45) 

p. 23). " " var. obluslloba 

Acrobtlchldes rhomblfollus. Font, (do., p. Font, (do., p. 40). 

82). Asterocarpus plalymchis. Font, (do., p. 47; 
Acrostlchldes rhomblfollus, var. rarinerv Is, " i>entic'arpa, Font, (do., p. 4^) 

Font, (do., p. 33). Cladophlebis ovala, Font. (do., p. 51). 

PKOG. AMEK. PUILOS. SOC. XXXIII. 145. 2 A. i'KII<iTED JU^'E 16, 1894. 



LrnunO ^ 

(.ladophlebls mlcrophflla, Foal, (do., p. 

52). 
Cladophleblapaeudou'hUbJeDSIa.Faiit (do , 

f>.bi). 
Loiichopleili VltgiDleHBii, Font, (ilo., p. 

M). 
Clathn>pt«rlB pluypbylla, var. eipajua, 

Saiwna. (do., p. bBi. 
pKudodiiiueoiBli reticulata, Fod 



60). 



rrosa. Foal, (do., | 
OB), 
S«g«DOpleris rhtrffolls (71, (do., p. SS). 
Dlcianoptcrls. apec (.'|, (do., p. S3). 

Towards tlie boUom, at Midlothian, Va.: 

Aaleiocurpus Vlntliileiitls, Foot. (Font., Ctciiophi'llui 

Mod. vl, p. 1S|. fi8). 

I'Muilodmiieopsla rellciiUtu, Font, (do., p. 



Ctenophjlluin creDdiroUum, FOnt. (do , p- 

T6|. 
Ctenopbj'ltuin Hlganteum, Font, (do., p. 

PodoiamiKB Emiuontl, Font (do., p. 781. 

" , leiiulstrlatua. Rag. (do.p.Tll, 
ephonozunlta Kogenlanui, Font. (do., p. 



L. Bad H. (ito ,T 
Podozamlles leuulatrlalna, Rogers (do., p 



79). 
Fleropbyllum alfiae, Nalhorsl (do., p. Ed). 

Towards the bottom, at Oowry shaft, nenr Midlothian, Va. : 

Acru>i(lc:lilili3 Itmnsti'rolluii, Bunb. (FuaL, Ueitenaldea bullatua, Biinb. (do., 

Mou. vl, iL 2tt>. ZamloKtrobiu Vlrt.'lnleutla, Foul 

(, Foot, (do., p. Ml. 



TowardB Ihe bottom, at Black Heath, Va. : 

AcnMichlde* Linua:arollus, BuDb. (Font.. Mon. Tl. p. ■2S]. 
Tovarde Ihe liottuin, at ABpiawall shan, al Munakin. near Dover, Va.: 
KlUlKctiim ]{agGnl,!k:bliDp«r(Foii1..UoD. Pecopicris nrtiierrls. Font, (do., p.49|. 

v<, p. 11 >, Cliuli>|>h1ctil«Hibrii1ci(tB, Font. I do., p. 49|. 

AMcnicarpug ^'l^el1llcu91s, Fuiit. (do.. |i. LoQCtiopleiis ^'i^gl□ieuds, Font, (du . p. 



Towards tlie boltom, e 
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Towards the bottom, in the Hanover county, Va.. area : 
B^iui^eturn Rogersi,SchIraper( Font., Moil. CUuiophlebis rotundlloba, Font, (do., p. 

vl. p. 12) 53). 

Macrotaeniopteris magnifolla, Schlmper Cycadltes tenulnervia, Font, (do., p. 84). 

(do., p. 



Errata. 



Please insert the two followins: lists of fossils at the first 
break on page 209 : 

Towards the bottom, about two miles north of west of Emigsville, 
York County, Pa. : 

Belodon Priscus, Leldy (Cojie, A. P. S. Clcpsysaunis Veatleiunns, Cope (do., p. 

Proc, 1886, Vol. xxili, p. 4C8). 4(M.) 

Belodon Carolinensis, Emmons (do.,p. 403). Pala.>octonus aprialachianus. Cope (do., p. 
Palseofsaurus Fraserianus,Cope (do., p. 404). 40t ). 

Suchoprion cypbodon. Cope (do., p. 404). Thecodontosaurus gibbidens, Cope (do., p. 
" aulacodus, Cope (do., p. 404). 404). 

Towards the bottom, four miles "eastward " from the Goldsl)oro fossil 
footprints, York Co., Pa. : 

Ramnlus nigosus, Wanner (Pa. Geol. Rep., 1887, p. 27). 



On page 212, eight lines from the top, instead of " Reading" 
t*ead Pen nsylva n ia. 

On page 214, seven lines from the top, instead of " bottom " 
L-^ead tor). 



•~r— — "o- 



p. 82). 
Argozoiim paridlgitatura, E. II. (do., p. 

«2). 
Grallator cuneatus (C. H. 11., Bo*;t. N. 11. 

8., xxiv, p. 121). 
Grallator tenuis (do., p. 121). 



Pletropterua lincan.s, E. 11. (Suppl., p. 71). 
Plesiornls prlaranteus, C. II. H. ( B. N. H. S., 

xxiv. p. 122). 
Plesiomisneqiiiilipe"', K. II. (do., p. 122). 

" n. s{>. (<i() , p. 12J). 
Tiihamiis c'le.uans, E. U. (do., p. 122). 
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111). 
Ilnnwdaclylus, n. sp. (C. H. H., B, N. 

a., xzlv, p. ItZ). 
T)poi«i» sbnormis, E, H. (do., p. 122}. 
Cuniptlchiiui. n. ep. (do., p. 12^). 
AncyropusbeteroclltU8,E. H. (Ich. 
AcBnttilchnus cunorlus, E. H. 

1S9). 



do, p 



AcanlhlchnuacuTsorliu Tar. alUiu, E 1 

(do,, p ISS). 
Conopsoidea iHrvalii, E. H. (Ich.. p. 151) 
UnlBiilcui mlnuliu (C. H. H.. B. S. B. t 

xilv. p. Ifl). 
Biiulcui (do., p. 122), 
Trimilcusiao,, p.l2i), 
Coohlicbiiu!!, 2 sp. (do., p, 122). 
SigltlaTliia BDd other footmu'lu (do,. 



p, l«l). 

Near tlie bottom, in Bauthcaslem Nortliitmpton. Mara, : 
AiilBOiHiegTacllla. E. li, (Icb,. p. 621. Brontoioiim lsodftclf[uia. E, B (do,, ] 

BrontoHium mlnusculum, E. 11. ido , p 70|. 

CC). Brouloioum eigsnleum, E, H, (Sup., p. 21 

BcontoBJum cxgertum. E, H, Ido , p. 17). " iLpproxliiiiatum, E, H. (do., i 

vallduiu. E. H, (do , p, O), 21). 

Sllllmaiiluai, E, U. (do,, p. Trldentlpes liigenn, E U, (Ich . p, S9|, 

eH). - lUBlRiiis, E, H. (do,, p, n). 

raUmopus D*rkl. E. H. (do., p. 12'). 

Near the boltnm. in Soiilli lladlcy . Mass, : 

AnlBlpusK™olli^ E. 11, (Ich., ]., flL'). GrallBtor lonuls, E H. (do., p. 73). 

Bmilloiouin Sillinumliim, E H, (do,, p. B9), " eracilllmra, E H. (dO . p, 7ti. 

" iBOdacljrliim. E. II. (do, p,70J, Balmcholdes uldlilcaut, E. II, (do.,p.l23 

<irallitltiT rurwrim, B. I), (do,, p. 73). 
Kcnr the bottom, iu tbe QorCh part or South Hndley, Mass, : 

Aiil-'ipiis Dvu-pj-nuU!. E. H. (Riip., p. tr>), lUlrachcildea iildlflcans (do , p. 1231. 

HniiiloMuriiL-iKiimeimi, E. II, (Sup. r-211, Oloiouiii Moodit, E, U. ido., p, 125), 
Utalhiior ciiiieHtus, E, H, ^Ich,, p-.i). 
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Near the bottom, in the north part of Montague, Mass. : 

Tridentipes clegaDs, £. H. (Ich., p. 90). 

Near the bottom, at the Horse Kace, in Gill, Mass. : 
Brontozoum giganteum, E. H. (Sup., p. 24). Omlthopus galllnaceus, E H. (do., p. 87). 
" approximatum, E. II. (do., p. Tridentipes iiigcns, E. H. (do., p. 89). 

24). " elegans, E. H. (do., p. 90). 

Argozoum paridigltatum, E. H. (Ich., p. " insignia, E. H. (do., p. 91). 

b'2). Hoplichnus equus (do., p. 35). 

Near the bottom^ in Gill, Mass. : 

Diet j'ophy Hum, or CamptopJeris (Font., Mon. vi, p. 5S). 

Somewhere near the bottom, at Springfield, Mass. : 
Anchisaurua polyzelus (Hitchcock, Supp. Coprolite (?) (Hitclic., Mass. Geol. Rep., 
Ichn., 1865, p. 39; and Marsh, Am. 1841, p. 401). 

Jour. Sci , xxxvii, p. S:e, 1889). 

Somewhere near the bottom, one mile south of Chicopee, on the road 
to Springfield, Mass. : 

Aocyrojtus (Sauroidichnites) heteroclitus, Plectroptema (Sauroidichnitcs) minitans, 
E. U. (1841, p. 479). E. H. (1841, p. 482). 

Folemarcbus glgas, E. II. (Ich., p. 108). 

Somewhere near the bottom, at Chicopee, Mass. : 

Plant resembling Lemania (Hitchc, Rep., 1841, p. 450). 

Somewhere near the bottom, at South Hadley Falls, Mass. : 
Plant, undetermined (Hitchc, Mass. Rep., Harpa^copus dubius, E. H. (?) (Ich., p. 148). 
1841, p. 452). Fishes (Newb.. Mon. xiv, p. 21). 

Towards the bottom, at Chicopee Falls, Mass. : 

Plant, perhaps a Fucold (Hitchc, Mass. Argozoum Redfieldianum, E. H. (Ich., p. 

Rep., 1841, p. 4.>3). 82). 

Footmarks (do., p. 466). Argozoum disparidigitatum, E. H. ilch., 

Pycnodont fish tooth (do , p. 460). p. 82). 

AcentrophorusChicopensls, Newb. (Newb., Omithopus galllnaceus, E. H. (do., p. 87). 

Mon. xiv, p. TO). Polemarchus gigas, £. U. (do , p. 10^). 

Towards the bottom, at Ellingtons, N. C. : 
LaccoptensMi)nsteri,Schenk (Font, Mon. Cheirolepls MQnsteri, Schimper (do., p. 

vl. p. 102). lOS). 

Laccopteris elegans, Presl. (do., p 102). Equisetum Rogersi, Schimper (do., p. 109). 

Lonchopteris oblongua, Emmons (do., p. Podozamites Emmonsi, Font, (do., p. 111). 

103). Pterophyllum decussatum, Emmons (do., 

Sagenopteris rholfolia (do., p, 104). p 111). 

Acrostichides rhoml^follus. Font, (do., p. Pseudodamcopsis reticulata, Font, (do., p. 

105). • 116). 

PalissyadiflfUsa, Emmons (do., p. 107). Ctcnophyllum, type of imbricatum (do., 

p. 116). 

Below the middle, at Klinesville, N. J. : 
Lamellibmnch, undetennlned (N. J. Geol. Cypria (do., p. 30). 
Rep., 188S, p. 29). Esthcria (do., p. 30). 

Near the middle, at Manchester, Conn. : 

Anchisaurus major, Marsh (Am. Jour. Sci., 18S9, xxxvii, p. 331). 

About the middle, at Haywood, N. C. : 
Cladophlebis obtusiloba, Andrae (?) (Font., Ctenophyllum Braunianum, var. p, Qoepp. 
Mon. vl, p. 105). (do., p. 112). 
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PerbapsaboQt the middle, at Ave mileB north of Haywood, N, C: 

Balen maluada. FonC < Font.. Mod. tI, p. 118). 
Perhapa about the middle, M House's quarrj, on the Haw river, N. C. : 

Ctennphyllum Ernmonal, Foul, (Font., Ptcrophyllum ipatulMum. Font (do., p. 

Mon.vl,p.Il3t. lU). 

CtenopbyUum lltioare, FonL (do, p. Ill), 



117). 



I. FonL (T) (do , p 

of the Reading 



2K). 






Al about ICWO feet below Iho ti 
ncnr PhoeDixvjUe, Pa.i 

EalhBrlD, Hindel. T. Rup. Jones iGeol. 

Mng.,IS91,vm,p.M). 
E^IberiaLcwIeil.T. Rup. Jone!i,"Red S. 3. of 

Buclncounty,Fa."ldo.,lS90.vll. p.S-BJ. 
G&nold fi.ihei (Lcldy, A. H. a. Pine.. ISJD, 

Apr. 5). 
ClepsfSHums |?l teeth (do., do). (Tliese 

an: Bclodon teetb. &ccotd1ng to Cope.) 
EurydoruB serridpuB (do., do ). 
CompKMaunu (?) (do., do.). 
Eupelordurua ((Tope, do , li>*«,p, aiB, and 

A. P. a. Train.. 186S, lit, p. 25). 
Bclodon Canlliiknsla. Emm. (Cope, A. p. 

8. Ptdc., 1«S6, iiill. p. 103). 
Betodoii letilunis. Cope i\. 1'. S. Trniis.. 



1 the Reading railroad t 
iiilii9(Tl(do.. p. 1101. 



Gymnocsuli 
Fir Co 



. ido.. 



(Len. A. J. 3., I'M, nil, p, 123). 
CslnmUei pundua (do., p. 123). 
Dlclyockulaa sCrlatiis (do,, p. 123). 
Eslberiu ovbU, Lea (Wbeatl«r. A. N. S. 

Froo., IS61, Vol iiill. p. 4S). 
E<tberiH peiva. Lea (do., p. 43). 
Cyprl«, 2 Bpeclci Ido , p. 4S). 
Mynctlen FennsylvanJcia, Conrad (A. N. S. 




ISai.] 213 [Lyman. 

Towards the top, ** 2000 feet or more above the coal measures," at Lock- 
ville, Chatham county, N. C. : 

Sagenopteils rhoifolla (Font., Mon. ziv, p. Pterophyllum pecUnatum, Emm. (do., p. 

104). 112). 

Palissja BrauDii, Endl. (do., p. 107). Zamiostrobus Emmonsi, Font. (?) (do., p. 

CheirolepLs Miinsteri, Schlmper (do., p. 117). 

108). Otozamites CaroUneDsis, Font, (do , p. 

Cycadites Roemerl, Schenk(?) (do., p. 117). 

109 ). Araucarla (?) (do., p. 118). 

Cycadites longifolius, Emm. (?) (do., p. Araacarites CaroUnensis, Font. (do., p. 

110). 119). 

Towards the top, at Ketches mills, in theeastpartof East Windsor, Conn.: 
Bones, undetennined (Hitchc, Mass. GeoL Rep., 1811, p. 503). 

Towards the top, at Ellington (Ct.) : 

Bones, undetermined (Hitchc., Mass. Geol. Rep., 1841, p. 504). 

Perhaps towards the top, at Amherst, Mass. : 

Fishes (Newb., Mon. xiv, p. 21). 

Towards the top, at Washington's Crossing, N. J. : 
Eslheria (N. J. Geol. Rep.. 18^8, p. 30). Fishes (do., p. 80). 

Very near the top, at Tumble Station, N. J. : 

Footmarks (Nason, N. J. Geol. Rep., 1888, p. 29). 

Lansdale Shales. 

Towards the bottom, at Little Falls and Pleasantdale, N. J. : 
Plants, abundant (Nason, N. J. GeoL Rep., 1888, p. 23). 

Towards the bottom, near Feltville, N. J. : . 

Cypria (?) (Nason, N. J. Geol. Rep., 1H88, p. 22). 

Towards the bottom, at Fields' copper mine, near Warrenville, and 

near Plainfleld, N. J. : 

Estheria (Nason, N. J. Geol. Rep., 1888, p. Fishes (do., pp. 29, 30). 
80). 

Towards the bottom, near Washingtonville, N. J. : 

Plants (Nason, N. J. Geol. Rep., 1888, p. 27). 

Towards the bottom, near Martinsville, N^. J. : 

Tree trunks and fems (Nason, N. J. Geol. Rep., 1888, p. 27). 

Towards the bottom, near Pluckamin, N. J. : 

Plants (Naaon, N. J. Geol. Rep., 1888, p. 23). 

About the middle, near New Providence, N. J. : 

Plants (Nason. N. J. Geol. Rep., 1888, p. 28). 

About the middle, near Whitehall, N. J. : 

Tridentipes ingens, E. II. (C. H. U., Bost. Brontozoum Sillimanium, £. II. (do., p. 

Soc. N. Hist., xxiv, p. 122). 122). 

Brontozoum giganteum, C. II. U. (do., p. Grallator formosiis, E. H. (do., {>. 122). 

122). Grallator i)arallelus, E. 11. (do., \k 122). 
Brontozoum mlnusculum, E. II. (do., p. •* curaorius, E. H. (do., p. 122). 

122). Anomoepus in termed! us, E. U. (do., p. 122). 
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A[Hitlcbiiuacrun]9,C. E. U. (do., p. 112). 
Aniglcbnua gmeUta. E. H. (do., p. 122}. M). 

BroDtoioum iaxlactyluui (Cook, N, J. 
Geol. Rep., 18SS, p. %|. 

Towards tbe top, at PomptOD furnace, N. J. : 

lacbyptenuAgaailill, W. C, R. (Newb., LIOD. xiT, p.30}. 

Perhaps towards tbe bottom, one milo south of Goldaboro, York 
county, Pa.i 

Kamulus mgoaua, Wanner (A. Wanner, Brontoioum SllUmarUum. £, H. (ilo., p. 

Pa. Geol. Rep., 1887, p 27). 1231. 

Alttm«lo., p.21.) AiiMcbDUiKiacllla,E.U. {do.,p. 123). 

Anomiepua KncilUmu', C, U. U. (Boat 

Sal Illsl. Proc., Kilv, p. 12i). 



PZRKABIB SHAI.EI 



Near the bottom, at Smith Clark'i 

Palseophj-cuB ILniaclfonDl.i, H. C. Lewis 
iA. X. liProc Not IsBO j 98) 

1 planlcostala Rog (Nenb 



Mun. X 



? 11 



Equliclum KoKLini Schlmper (do p Sb) 
ChelruleplsMOnslen Sclilmiwridn | B 
Clathro|il«rl« plBt)ph;rllB Brg do p Ul) 
Gnllator parallcliu i, H (( II U Boat 

Nat. Hist. 8oc zilv p J'' ) 
Grallator cimealus Barratt(]o p I'J 

gracilis L H II (do 122) 
Chlmniricbiiiis 1 giua C U 11 lo p 

1-22), 



quarry, near Milford, N. J.; 
Polemarcbiu glgaa, E. H. (do., p. 122). 
Argozouiu diapaildigilalum, E. H. (do,, p. 

nioio im patium, C, H. II. (do., p. 122). 



1 11 H. ( 



..,p.l2i|. 



Sa|,'ltUirlu( (do., p. 1: 

Bntucozo im isodactylum. E. H. (ErermBo 

Ac Sat. ScL Proc.. 1889, p. 82). 
GralUlor leiiuii, E. U. |do., p 3a). 
Ani) Qcepus minor, E. H. (do., p. 321. 
IIariiago[>UH Uutiliia. E, II. (do., p. 32). 
llntsulcus lUflrahi, R H. (do., p. 82). 
mlnutiu, E. U. (do., p. 32). 



Near the bottom, at BooDlon, N. J.: 




18W.1 215 [Lyman. 

These lists probably show satisfactorily that there is no serious pal eon- 
tological obstacle to accepting the views here set forth in regard to the 
New Red ; certainly none to compare in seriousness with the obstacles 
that were boldly overridden repeatedly in making the Portland and New- 
ark fossils Triassic. 

Although the account Just given puts quite another face upon the New 
Red with the unquestionably great thickness in Pennsylvania, and the 
partly conjectural, but quite harmoniously corresponding, condition of 
the beds iu other States, yet it is clear that what is most extraordinary 
about the present views, so far as they are speculative, is that, for New 
Red speculations, they are so little extraordinary, so free from extrava- 
gance, so natural, probable and simple, yet so fully capable of explaining 
all the observed facts. It is seen that, although the New Red beds do not 
everywhere exist in the same completeness as in Montgomery county, 
yet that certain portions are pretty fully represented in distant States, the 
lower third in Connecticut, the lower half in Northeastern New Jersey, 
and the lower portions and upper portions in separate basins in Virginia. 
It is further plain that almost all, if not quite all, the fossils from which 
the Rhaetic. or Triassic, or Jurassic age of our New Red has been 
inferred, come from the Gwynedd shales alone ; and that the few fossils 
from other parts of the whole New Red series have either been useless as 
indications of age or have been flatly disregarded. Hence it is not 
improbable that the Norristown shales, with the great calamite near 
Doylestown, the apparent Lepidodendron at Newark and Belleville, and 
the Palseophycus at Portland, may after all prove to be at least as old as 
the Permian. It seems, indeed, highly probable that the well ascertained 
great thickness of 27,000 feet in Montgomery county should represent 
more than one limited paleontological period, and not only that it should 
include the Permian, but that the very extensive upper third of that 
space, hitherto almost devoid of reported fossils, should turn out to be 
much newer than the Triassic. Those upper beds have also shown here 
and there imperfect fossil traces, and as there are occasional beds of green 
shales among the predominant red ones, there is reason to hope that more 
abundant and perfect fossils may some day be found. 

As for the trap, it seems impossible to doubt any longer that all the 
conformable trap sheets are overflows contemporaneous with the sedi- 
mentary beds, and not subsequent intrusions. 

It is furthermore at any rate evident that thoroughly geological meth- 
ods, as distinguished from purely paleontological ones, are of great 
importance in working out the geology, that is, the structure, the cross- 
sections, the columnar section and the outcrops of any region, but espe- 
cially of one where fossils are scarce ; and that the topography is extremely 
useful as an aid to understanding the geology. 

PROC. AHER. PHIL08. 800. XXXIII. 145. 2 B. PRINTED JUNE 16, 1894. 
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SemnTlci on Mr. Lyman't Pdptr. 
By Dr. PertifoT Frater. 

The pftper of Mr. Lymko 1b astonUIiln^ In llie fact tliat it d')es not 
mealion llie seven years' work bj the Second Geological Survey of Pean- 
Bylvaok on Ihe New Red ia Turk, Adam?, CumberUad nod LaticaBler 
couDlics ; allliougli the method he advocales was tbe very method Uiere 
adopted, viz., the careful topographical and geographical plotting uf the 
region and tbe accurate locaiion of every dip. There ia aeiiher justice 
nor expediency in ignoring years of work by a colleague, especially when 
one occapies a quasi directorship of the Survey under who^e auspices the 
work was done. 

From tiic section across the counties of York and Adams, from the 
town of York to UiHaburg, made iu 187S, careful descriptions uf the 
successive beds were made, as well as notes of their dip, and from these 
data a column was constracled for correlation with the coluions of the 
Permian, Trlasaic and Jurassic in Bnglabd and in Germany. In a paper 
contributed to Vol. v. Tram. AmtTir-an lattUute of Slining Enginteri, 
founded on the work done in 1674 in Southessl Pennsylvania, It was sug- 
gested that the basal conglomerate of the New Red might And Its Boa- 
lugue Id the roagnesian limestone of England and the Zechstein of Oer 
many, both of which represent the top of the Permian in the respective 
countries. 

Tbe thickness of the strata eulculnted by 11. D, Rogers from <he Yard- 
leyville.Ncw Hope-Atlleboro' section, and connrnied by the writer, was 
Gl.SOO feet, or 15.75 hilometcrs, but neither Prof Rogers nor the speaker 
believed that this represented the actual stale of the case. It was stated 
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where the former cannot he employed. For coordination of serieB in two 
distant places hetween which there is no stratigraphical connection, 
paleontological evidence is the only evidence available. 



On the Lung$ of the Ophidia, 

By Frof, E, D, Cope. 

(Read before the American Philosophical Society, May IS, 1894.) 

The condition of knowledge as to the characters of the lungs of snakes 
was stated by Stannius, in 1856,* as follows: "The detailed accounts 
as to the single or double character of the lungs leave much to be desired. 
Among Ophidia Angiostomata there possess a single sack, Khinophis and 
all TyphlopidfiB which have been examined ; as to the Tortricidae [Ilysi- 
idae], there are apparently species with two lungs (71 xenopeltis) [= Xen- 
opeltis unicolor], and others with a single lung (T. scytale) [= Ilysia scy- 
taW}. Among Eurystomata, all the Peropoda (Boa, Python, Eryx) 
possess apparently two lungs. The Calamarina that have been investi- 
gated have one lung. Among Colubriua and Glyphodonta, there are 
great variations. All the CoronellsB of Schlegel possess, according to 
Schlegel, a single lung. I find the lung single in Khachiodon scaber 
[Dnsypeltis'\. Tropidonotus natrix [Natrix vulgarie] has a very small 
rudiment of a second lung. Coluber [Spilotes] variabilis possesses, 
according to Schlegel, the rudiment of a second lung. According to the 
statement of Meckel, this rudiment is common in Coluber. The Xeno- 
dons have, according to Schlegel, a single lung (X severus &nd X. rhabdo- 
C4phxilu$), In Heterodon I find a rudimental second lung. The Lyco- 
dons, according to Schlegel, possess a single lung ; as also do Psammophis 
and Homalopsis. In Dendrophis colubrina Schlegel found the rudiment 
of the second lung. In Dipsas, according to Schlegel, there are varia- 
tions ; but he states that D. mtUtimaculata, D, Icevis and 2>. annulata 
ISibon annulatum'], have but one lung. The Achrochordina have but 
one lung. Among Ilydrophidse I found in three species of Ilydrophis the 
lung-sack simple. Meckel states that Platurus has a very small rudiment 
of a second lung. Among the remaining poisonous snakes there is an 
insigniticant rudiment of the second lung in the Elaplna and Crotalina ; 
while the Viperina possess an entirely simple lung." 

The absence of tangible external characters which furnish indications 
of afllnity in the Ophidia is well known. The important chanicters to be 
found In the skeleton were mostly pointed out by Miiller, and Dum6ril 
and Bibron examined and utilized the characters of the deniilion. The 

* Zooiomie der Amphibien, p. 108. 
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characters Jcriveil fmm the Bheletnn <leBne nnlf the larger ditisions : 
vhile ihnse derived from Ihe Iceth arc not aufflciently numemnB and 
Impnrtnnt, wilh vome eicepliona. tn Indicate all of tlie afflnlllei of the 
genera. I tliink T liave added materially to Iho means al our dlspopal for 
classifying ilie Ophldia, by a study of the heraipenis.* The criteri* will 
however not he sufficient until the entire anatomy is worked out, and in 
ibc prepent paper I add what may be found by a study of the lan^. It 
seemed prnbat)le tn me that an organ which presents so much variation, 
as Rbnve statrd by Stanniiia, must furnish some important cltiet. My 
examinations embraced about one hundred and fifty species, which 
represent nearly all the leailing types. The results are presented In the 
followini; pages. It will be seen that they correct the statements of 
Schlegcl and Srannius in a number orimportant respects. 

The snakes wilh rudimental posterior limbs (Peropoda), show in the 
character of their lungs, what they show in the rudimenlal limbs them- 
selves, and in the bemipenis, Ihe nearest relationships to the Larertllia.. 
They possess, wilh an exception to be noted later, two well-deTclopol 
lungs, one «f which Is larger than the other. The smaller lung lies tn 
the right side and ventrally, while the larger one lies to the left side and 
dorsalty. In some species the dorsal and ventral relation Is more pro- 
nounced Ihnn in others. In the Cotnbroidea Iho right or ventral lung is 
generally present, but of very much reduced proportions, the nsaal size 
being from two to five millimeters In length. It Is connected with tliu 
other lung by a foramen which perforates the Irncheal cartilage at a point 
a little beyond the apex of Ihe heart, and opposite to the proximal part of 
Ihe dorsal lung. It is sometimes connected to the dorsal lung by a short 
lube, in which cartilaginous half rings are seen in but two of the genera 
examined, viz... Hetcrodon and Conoptiis. Ttie lumen of the rudimental 
lung may be lined by Iho ssrae reticula'e structure as is seen In the dor- 
Fal lung, or its walls may be smooth. In some Coluhroidca tho ru<ti- 
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Chersydrus. In Typhlops we have a still further modiflcatloQ of the 
tracheal lung. It is without lumen, and is composed of coarse cells of 
different sizes. These have no communication with the trachea or lung 
that I can discover, nor any efferent orifice. It has occurred to me that 
this structure, which extends from the heart to the throat, may not be a 
pulmonary organ. 

I have referred to the dorsal and ventral positions of the two lungs. 
The rudimental lung is to the right of the dorsal luug in the Colubroidea, 
but in the Ilysiidae it is to the lefY. It is quite questiouable which lung 
this rudiment in this family really represents. In the Typhlopidse, the 
single lung is on the right side and extends from the heart to the liver. 
It has the position of* the rudimental lung of the Colubroidea, and may 
represent it. I cannot decide this question without further material. In 
Glauconia there is but one true lung, and this is ventral in position, and 
originates to the right of the heart, so that in this genus also it may repre- 
sent the rudimental lung of the Colubroidea. There is here no tracheal 
lung or organ.* 

I now give a synopsis of the characters observed in the species ex- 
amined. 

CATODONTA. 

Glauconia dulcU B. and G. A single elongate right lung ; no rudiment 
of left lung. No tracheal lung. 

EPANODONTA. 

Typhlops liberievsis Hallow. ; T. retieulatus L. A right lung which is not 
elongate ; no rudimental left lung. A cellular body surrounding the 
trachea, and extending from the heart to the throat, without lumen or 
connection whh the trachea or lung. 

The presence of the tracheal lung (?) and the freedom of the maxillary 
bone are points of resemblance to the Solenoglypha ! 

TORTRICINA. 

JlysiidcB. 

Two lungs, the ventral one to the left side of the middle line, rudi- 
mental, but lined with pulmonary tissue like the other lung, and less 
reduced than in the Colubroidea. 

CylindrophU maculata L. The right lung extends only to the liver. 

Uysia seytale L. The right lung is larger. 

EhinophidcB, 

RhinophU oxyrhynchus Schn. One large left lung and very small 
C3 mm.) right lung ; no tracheal lung. Contrary to the statement of 
Stannius above quoted, as in Colubroidea generally. 

•Cf. Peters, Rtite nach }Iozamhv[ue, iii, p. 100. PI. xivA, 18S2. 
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ASINEA. 

Peropoda. 
I. Tiro well- developed lungs of UDeqaal lize ; no tracheal laog. 

Pythonidai. 
Python regiui Shaw ; P. molurus Linn. ; P. fpilola Licep. ; Loxoeemvt 
bieolor Cope. 

Xiphonoma caninun h. ; Epicrate* eenehriii L. ; Chilabothrvt inornate* 
Rein. ; Baa eonitrieCor L. ; Buneetet murtnui L. ; Ergx johnti Russ. 



Besides the absence nrcoronold and supra and postorbital bones, this 
fiitnily difTcrs Trom rim BniJic in the TusioD of Che aosal bones into a single 

pUle. Vharina boUit Blr, 

II. One lung wiihout rudiment of a second ; a tracheal lung extend- 
ing from true lung, with whiuti it is continuous, to throat. 

On^ualiida. 
Unguatia macutata Bibr. ; U. mtlanura Gray. 

COLDBROIDEA. 

I. Two well -developed hut unequal functional lungs. 

Xenopettida. 
Xtaopeltit tinieoloT, Rcinwt. 

II. One runclional lung only; the right rudimental lung sometimea 
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CyelophU (BBtivus L. ; Drymobius pantherinu$ Mcrr. ; D. hoddartii Seetz. ; 
2>. margarififerus Schl. ; Croasanthera melanotropis Cope ; Uerpeiodrytu 
carinatua L. ; Leptaphii prastana Cope ; L. mexicanus Dl and B. ; L, 
smaragdinui Boie. ; Dendrophis picta L. ; Dasypeltii palmarum Leach. 

DipeadiDae. 

Dipsaa hlandingii Hallow. ; Bimantodes gfmmistratuM Cope ; Rhinobo- 
thyrum lentiginosum Scop. ; Trimorphodon biseutatus D. and B. ; Sibon 
BeptentrionaU Eenn. ; MaXpolon lacertinum Wagl. ; Cladophis kirtlandii 
Hall ; DryophU fulgida Daud. ; Paaserita mycUmans L. 

Clirysopeleinaj. 

ChryiopeUa omaia Shaw. 

Xenodontinse. 

CatoBtoma badium D. and B. ; Farancia abacura Holbr. ; Abattor 
erythrogrammui Daud. ; Opheomorphus fukcus Cope ; Helicops angulatuB 
Linn. ; H, baliogaster Cope : Dromieus parvifrons Cope ; IlalsophU leu 
eomelas D. and B. : Xenodon rhabdocephalus Wied. ; X anguBtiro$tri» 
Peters ; LyttrophiB dorbignyi D. and B. ; Ueterodon naBicuB B. and 6. ; 
H. platyrhinuB Latr. ; ITypBirhynchuB feroz Gthr. ; Uromacer oxyrhynchuB 
D. and B. ; U, catCBbyi D. B. Right lung larger in Uromacer. 

Scjlalinse. 

BydrocalamuB quinquevittatuB D. and B. ; ErythrolampruB ventiBtiBBimuB 
L. ; E. fiBiideriBGihr. ; OxyrrhopuB plumbeuB L. ; 0. fitzingeriiJsiU. ; Cono- 
phis pulcher Cope ; C. Bumichrantii Cope ; ManoUpiB naBUiuB Cope ; Jaltri$ 
dorBalU Glhr. ; P/iilodryas viridiBBimuB L. ; P. olftrBii Licht. 

Nalricinae. 

Generally a proximal auricle or pocket. Eutania proxima Say ; B, 
BirtaliB L., s. 8. BirtaliB, obscura and parietaliB,' Natrix faBciata L, i N. 
rhombifera Hallow. ; N. taxUpilota Holbr. 

Appendix to Colubridce, 

In the African ThraBopB flavigularis Hallow, the right (rudimental) 
lung measures 5 mm. The trachea is enormously expanded transversely, 
simulating a tracheal lung, but its inferior wall contains the tracheal car- 
tilages which extend its entire width, and it contains no cells or trabecuht'. 
An artery with lateral branches extends its entire length, which is from 
the posttracheal lung to the throat. This character distinguishes this 
genus from Leptophis. 

In the following species I found no trace of the right lung. 

ColubrinsB. Rhinochilua lecontei B. and G.; Cemophora coccinea Blum.; 
OphiboluB doliatUB L. ; 0. getulus L.; Pitytrphis mclanoleucuB Daud. 

Xenodontino!. BaUophis anguUfer D. and B.; B. vudii Cope. 
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LeptogDBtbiDce. I propoK this aubfamil; u diatiDCt from the Xeoodon- 
tiniE, oD account of the presence of a large tncheal lung which is cod- 
tiauous with ihe normul luag, and witti the tracbeft, and extends to the 
ihroat, Leplogaaihut nebutatui L.; L. garmanii Cope. 

Scytulinii^, TuchyTnenii stngatutGlliT. ; P/iahtri*Ummiealu»D.»nd 11.: 
P. tricolor D. and B.; Krytkrolamprut bipvaetatat Qtlir. 
Cerberat boaformi* ; Pteudatpit eana L. 



Aeroeliordida. 
CluriydTiu granulalitt Men-. In this species the heart is at the middle 
of the length at llie body, atid theuormal lung Is posterior to it, extendlDg 
ueurly to Ihe vent. No nidimeiital lung. A tracheal lung, composcil of 
tonrae cells and without lumen, extends from the heart to the head, sad 
ie diacontlDUOUS with the true lung. The trachea is closed, but communi- 
cates with the tracheal lung byaserieB of symmetrical pores on each sides 

Kajida. 
One lung and a rudiment ; no tracheal lung. PaeviUtlii* porphyriaewt 
Shaw ; Vamtnia relieutata Gray ; iiaja tripidutni L.: Bungarut ttmi- 
fateiatui Kuhl. 

Elapida. 
Nil rudimental nor tracheal lung. Elapi ItmnUeatut L. ; E.falriiit L.; 
E. eoratliuut L. ; E. muUifaieiatut Jan. 

IlydTophida. 
1. One Hint; and do rudiineul, continuous with tracheal luog, which 
(.■\lfnd9 10h<.-«(i. 

llydrophit hnrdicickii Gray (a slight constriction between tracheal and 
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Viperida. 



No rudimental lung. 
Clotho arietam L. 



CrotalidcB. 



I. No rudimental lung. 

BothropB lanceolatus L.; AncUtrodon piseiBorus Lacep. ; Crotalophorus 
catencUiu Raf. ; Crotalus adamanUus Beauv. ; C. confiaentus Say. 

II. Willi a rudimental right lung. 

BothropB pietus Tscli.; B. erytkruruB Cant. ; TelturaBpiB Bchlegelii 
Gurth. ; AnciBtrodon contortrix L. ; OrotaluB horriduB L. 



THE SYSTEM A.TIC VALUE OF THE PULMONAUY 

CHAUACTEU8. 

I have no doubt of the propriety of the separation of the Ungualiidae 
from the other Peropoda, on account of its pulmonary charuclers. Nor is 
there any doubt in my mind of the necessity of the separation of the 
Lieptognathinse from the Xenodontiuie, for similar reasons. The genus 
Ileterodou differs very much from the Xenodontiusc, in the possession of 
an enormous diverticulum of the lung, but as it is not present in the allied 
genus Lystrophis Cope, its wider distinction may be a queslionuble pro- 
ceeding. The very marked characters of the genus Chersydrus charac- 
terize the family, as well as the osteological characters, it remains lo be 
seen whether the family I termed the Nothopsida3, but which iioulenger 
unites with the Chei-sydridse, agrees wiih it in pulmonary characters. 
The remarkable tracheal lung or glaud distinguishes the Ei)auodunta from 
the Catodonta, emphasizing that observed in the osteology of the skull. 
The peculiar form and relations of the maxillary bone in this group resem- 
ble those of the Solenoglypha, and there may be some possible connection 
between the groups. The tracheal body may be a degeuenitc tracheal 
lung, such as that division possesses. 

The value of the rudimental right lung as a chiracler of the Colii- 
broidea is increased by my investigations In only two genera have I 
found it present or absent, viz., Ilalsophis and Pityophis. I am not sure 
but that I may yet find it in the P. melanoleucus, where I have tailed hith- 
erto, but I am sure that it is present in some species of ilals^iphis and 
wanting in others. A natural group of American Colubriuie, ai)pears to 
be characterized by its absence, viz., Rhinochilus, Cemophora and Ophi- 
bolus ; all genera with an entire anal shield. The development of carti- 
lages in the bronchial foramen or tube of the rudimental lung is not a 
constant character. I fouud it in one llcterodon platyrhinus and not in 
another ; it is present in CoiiophiB pulchtr, but absent in 0. sumichrastii. 

The rudimental lung is often concealed from view and difllcult to dis- 
cover. The best test ot its presence is the foramen which connects it with 
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the trachea, which will generally be found piercing the carlitage of tlie Ut- 
ter Dear Ihe npcx o{ the heait. The rudimental orgua may then be louod 
l>f inBerttng a bristle, and observing Its dcsttuation through the more or 
less Irauspareut tissues. In but one Instance have I found a ruditnental 
lung qfilhouta connecting fnramen, viz., in the Mexican Fieimia olioaetn. 
On the other hand, the foramen ma; terminate in a small blind sac. 

The pulmonary charactera may be determined nlthout much dlsseciion. 
The position of ihc heart must be first ascertained, and a iongiiud^oal 
median incision made in the abdominal nail. In all fcrms except the 
Epanodonta and Catodoola, the tracl)<»t will be found passing to the left 
aide of the heart, and eatoring tlie lung near its apex. By Bplltting the 
trachea, not too near its abdominal border, on turning the free margin 
upwards as tlie snake lies on its b.icli, Ihe/uranwn bronchiale will be seen 
uud its lumen can be explored. The Inicheu is concealed by the (Esoplia- 
guB, which must be drawn to tlie left side of the body in order lo make the 
examination. The examination of the tracheal lung requires the division 
ot the alidominal wall further towards (lie head. 

EXPLANATION OP PLATES. 

The figures variously reduced ; Ihe heart and liver are turned over to 
show the trachea aud lungs. 

Plate XL 
Typhlopt liberitiiiis Hallow, 



Chtriyilrut ijranulatut Jlerr. 
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A Comparative Study of the Chemical Behavior of Pyrite and Marcaeite, 

By Amos Peaslee Brown. 

(Read before the American Philosophical Society, May 18, IS94.) 

While much has been clone in the way of investigating the chemical 
properties and constitution of the various artificial chemical compounds, 
comparatively little attention has been paid to the constitution of the 
naturally occurring chemical compounds. The carbon compounds, for 
instance, have in an immense number of cases been investigated with 
sufficient exactness to allow of our expressing their constitution by means 
of structural formulae, but to how many minerals, aside from the simplest 
compounds, can we assign structural formuhe that are based on any 
knowledge that we possess of their reactions? It is true that much has 
been done in the way of the artificial production of minerals, and some 
knowledge of the constitution of certain minerals has been arrived at by 
a study of their decomposition products, but very little in comparison to 
the extent of the field. There are probably several reasons for this neglect 
of the study of the chemical properties and constitution of minerals, as 
want of homogeneity in the minerals themselves, difficulty of procuring 
or separating pure material for investigation, and similar difficulties 
which do not so frequently occur with artificial compounds. It thus hap- 
pens that mineral chemistry is not as much studied as it deserves to be. 
Certain groups of minerals have, however, received some attention ; for 
instance. Prof. F. W. Clarke has been carrying on a very interesting series 
of investigations on ihe constitution of certain silicates which have been 
productive of most valuable results. The natural sulphides, sulpharsen- 
ides and sulpho-salts present some very interesting problems in regard to 
their constitution, and it was with a view of adding to oui knowledge of 
the chemical behavior of two of these sulphides that I undertook the 
series of investigations about to be described. 

The compound FeS^ is found in nature in two well-known forms— the 
one Pyrite (the isometric mineral) and the other Marcasite (the ortho- 
rhombic mineral). Since the separation of the two names from the gen- 
eral term, pyrites, it has been recognized that the orthorhombic form is 
lighter in color and also of lower specific gravity than the isometric form. 
From early times, also, the greater tendency of '• while pyrites," or mar- 
casite, to decompose in the air was well known. 

Pyrite, the form which resists atmospheric weathering most thoroughly, 
is of a bright brass yellow color and metallic lustre, breaking with an 
uneven conchoidal fracture, but bright on the surface of fracture. It 
crystallizes in the isometric system in forms showing generally peutagonsil 
hemihedrism. Its specific gravity ninges from 4.8 to 5.2, averaging some 
what over 5. The brass-yellow crystals arc generally quite uniilierod in 
the air. 
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Marcnsite, on the nlbcr hand, Itns a pale grecnUli or grayish yellow 
color, an uneven Iraciuri', ivhich Ellow^) a somewhat fibrous alructare, 
und generally but Utile lustre on the surRtce or Tracture. Ii crysIallizM 
in the orlhorhomhic syslem, very commonly Id twins or rsdisled Qbrous 
masses. It is not very pcrraanent In moisl air, but reudily decomposes 
anil largely into FeSU,. Tlie chemical forniula of either form, calculHied 
from quanillutive analyses, is the same, FeS, or Fe = 46.67 ;6, S — 58.83^. 

The chemical study of these two mineruls has beea mainly coofiaed to 
the furmatioD of one of them artlBcially and (o a few experiments on 
their relative dccomposability. Pyriie lias been made artiflcially in a 
number of ways ; marc:iaiti> has not as yet been formed arlificislly.* In 
1831], Wohlerf produced cubes and oclahedra of pyrite by subjecting a 
miicture of ferric oxide, tluwers of sulphur and ammonium chloride to ■ 
temperature a tittle above the volaiiliKiug point of the ammonium chlo- 
ride. The resulting muss was washed to isolate the crystals trom the 
accompanying pulverulent matter. Sianislas Meunier t modifled this 
method by mixing equikl pans of ferrous carboDute and sulphur and lieat- 
ingin glass tubes over a moderate fl^tuie. Wbeu the excess of sulphur 
has been driven olf, there remains a black powder containing a consider- 
able percituiuge of cubes of pyrite. Dana ^ states that pyriie may be 
made " by alow reducliou of ferrous sulphaie in presence of siime carbon- 
ate." Uaubigny | pro<luced FeA, as a crystalline crust by acting on 
metallic iron by a solution of SO, in water (H,SO,) in closed tubes and 
at a temperature of 3IXI-. As neither this ex|)enment nor Ihe one imme- 
diately piucuding it shows thai the crystals were isometric, it is possible 
that both of them may be marcnsite. Henri Saint Claire Deville"^ pro- 
duced cubes of pyriie by melting a mixture of potassium sulphide CK,S) 
and iron sulphide (feSj in presence of excess of sulphur. This reacliun, 
it'(.'urri.-ct ua to the cubical product, is u reiiiarkiible one, as I should rHlher 
ietianuont** produced 
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formed is FeS, but probably by action of a ferric salt, or carbonic acid 
(HjCOj), causing a loss in iron FeS, results, and tliis is almost always 
pyrite. On the other hand, where ferrous sulphate has been reduced by 
slow action of decomposing organic matter, the resulting sulphide seems 
to be generally marcasite, which if not in crystals may be recognized by 
its ready weathering to ferrous sulphate (FeSO^). This compound may, 
however, in many cases, be a mixture of pyrite and marcasite, as much 
pyrite seems to be.* These several ways in which pyrite may be formed 
are of importance as indicating the condition of the iron in the compound, 
and will be referred to later on. 

Equally important as bearing on the constitution of these sulphides are 
the observations that have been made as to their decomposition under at- 
mospheric agencies. On exposing crystallized pyrite to atmospheric 
weathering it is generally found that but little, if any, change takes place 
even in a year's time, while crystallized marcasite, under the same condi- 
tions, shows a rapid weathering. The main product of the weathering 
of pyrite in nature is the compound limonite, Fe^OaCOH)^. which occurs 
in large quantities in nature, evidently derived from pyrite. Its pseudo- 
morphs after pyrite are very common. On the other hand, when marca- 
site weathers a very large percentage of ferrous sulphate (FeS04) is 
formed with a comparatively small percentage of limonite, unless the 
marcasite decomposes underground and under pressure, when limonite is 
largely produced.f Much of the excess of sulphur with marcasite is 
changed to sulphuric acid, but with pyrite much remains behind as sul- 
phur. Some comparison of the rate of oxidation of tliese two minerals 
in the air is afforded by an examination of specimens in a collection. 
Here it will be found that most of the pyrite is unchanged, but nearly 
every specimen of marcasite will show tarnish if no other sign of oxida- 
tion, and often a considerable coating of oxide can be seen, or a white 
efflorescence of FeS04. 

Chemical investigations of these two minerals have been mainly in the 
way of analysis, but some experiments have been made in the way of 
studying their relative behavior towards certain reagents. Before de- 
scribing my experiments, it will be necessary to briefly mention some of 
these. 

Both minerals are decomposed by a solution of silver nitrate and gold 
chloride, the decomposition taking place quite rapidly. | My experiments 
in this connection are mentioned later. 

A. A. JulienJ has shown that different samples of pyrite show a differ- 
ence in their reaction with bromine vapor. His experiments consisted in 
exposing finely ground pyrite to the action of bromine vapor at the lem- 

♦Compure A. A. Julien, " Decomposition of Pyrite," Ann. X. V. Aiyid. Sci.,\'ols. i.i 
iind iv. 
t Blum, Picudomorphosen, 1843, pp. 1U7-199. 

♦3. Meunier, Synth. Min., p. :)09. 

IX. A. Julien, Ann. iV. Y. Acad, Sci., Vol. iv, pp. 151, i.v,. 
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pcralure or Ibe air for twelve linurs. The reBldue was exiracled wiili 
ililuic H,SO,, which removed the iroa rendered soluble (bromide), and 
Uie irou was then ileleruiineii in this solution. The pcrcenbtge of irou 
lliat Lad dissolved varied from 2.43 to 15.30 per cent,, Hltbough &1I rani- 
ples leslcd are described &a pyritc. lie also tried the action of bromine 
in aqueous solution, but Ibc reuclioa was too rapid to give aoj compara- 
tive results. 

Much more important are the results obtained In the oxidation of theFe 
miocriilB by the electric current aa conducted by Prof. Edgar F. Smith.* 
and it was the remarkable results ihiU were then obtained Ihat Induced 
me to continue tlie study of the comparative reaclions of these two min- 
erals Smith found that a current which would completely oxidize tlie 
sulphur in marcasite in a given lime would oxidize less Iban half of the 
sulphur in pyrite in the same time. This reuiainiiig sulphur wiis held 
very tenaciously, though the mineral was subjected to more powcrlul cur- 
rents and longer continued action tiian in the case of marcasite or pyrrho- 
tite. Finally, by adding an eiiiial quantity of CuO, and using a more 
powerful current, nil ol the contained sulphur was oxidized. Previous 
to the addition of CuO liut 21 or 33 i>er cent of the sulphur was oxidized. 
In concluding the article aliove referred to the author questions whether 
the crystalline form alone can make this diffi.Tenre in the action of Ibe 
two minenLls when under the iiidueuce of the current. 

The two sampleB of pyriic and marcasile that I selected for the follow- 
ing study were chosen after considerable examination of material as being 
typical of the two forms of FeS,. The pyrile was from the hematite 
mines of Elba. It is exceptionally pure and free from decomposition ur 
tarnish. Before deciding on It finally pieces were ground and polished 
and then examined under the microscope with powers ranging from 50 to 
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mediate uae to avoid any chance of oxidation i>r Ibe ground matcriitl : 
the stock eamplee of tlie two mincralB liroken to nui size were Icepl In 

liOppered hnitlcs. The grinding of material was coDtinucd bb long as 

Ut appeared, but no biiliing naa resorted to. 

e experimeoia of Prof, ^luilli on oxidation by Ibe electric current 
lowed Bucli remnritalilB rasults, my first experiments were on oiidaliOD. 
As an niidizing agent putaBsium permBoganale (EMnO,) was used, sev- 
eral eirenglliB of which were tried for varyinj( inlervula of timewilheacli 
mlneml. and the amount of sulphur oxidized to sulphuric amd determined 
In the liquid by precipitating as barium sulphate. The ubject was In 
secure a complete series of results winch would show the comparative 
rates of oxidation of the sulphur In the two uiioerids, Ni'utral aqueous 
aoliltioQi of Ibe potassium permangtioate were used, and Ibe strengths 
of solution employed were rJo normal, one per cent., three per cent, and 
live per cent.; the periods of oxidation extending over one. two, three, 
four and five hours, and the entire aeries being performed at ordinary 
temp era lures and at lOIP. As duplicate deierminalions were innde in the 
majority of cases (( made about lUO determinations of au phur as barium 
sulphate), this work consumed a large amount of lime and prevented as 
full iL Study of some other reactions of the two minerals as bad been orig- 
inally intended. The following are the detailed dcscripliims of niy pro- 
cesses and results : 




Normal Potassium Perm 

OnDINAKV TKMrEHATD 






These oxidations were porfonued as follows: Two-tenUis of a gram 
of the finely powilered mineral was placed in a stoppered boltle of about 
c. capacity, then GO c.c. of the permangaDale solution added and 
intents ol the bottle violently shaken to break up lumps. This 
ig was repeated about every flftecn minutes while the oxidation 
The temperature of the room was at the same time recorded. As 
, the oxidation was continued lor one, two, three, four and five 
irs wtib each mineral, making at least ten experiments necessary for 
glh of solution. Alter the aohition had noted for the reiiuired 
time It was rapidly filtered through asbcsloa with aid of the filter pump, 
the nitrate transferred to a beaker. 20 c.c. of concentrated hydrochloric 
axM added, and the whole heated until all manganese was reduced to 
igaDOUS chloride. If not too add the solution was Ihcn diluted 1» 
c.c. and the sttlphuric acid precipitated as bnrhini sulphate. 
ID very acid, excess of hydrochloric acid was removed by evaporation 
by adding ammonia, the ammonium chloride seeming to facilitate the 
Ipltatlon. The precipitate was washed with hot water and then 
Igbed. All precipitations were made at balling temperature and di- 
hoi for at least two huuis. and then cold for al least Iwalvc bouri 
befWe flUering. The fllirates from most of the cold testa were lo- 
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[lured will) mctflHic zioc aod liirated nlih permanganale, but no Iron waa 
Tunnd in llie Milutmn. 

The two mtncmls did not present the same appeannce when acted on 
liy ihe oxidant. Pyrile reinincd ile cnlor and seemed u pulverulent as 
when Ihe pvrmanganHte was added. Imt marotsltc immediately on the 
additinn of ilie reaeent became coaled with manganese dioxide, took on a 
broVnisli color, and showed a tendency to cake together and slick to the 
sides of tlie bottle, so iliat It was with difficulty dislodged. This tendency 
of the marcnsiie wus more marked with stmnger solutions of the permkn- 
gaoatc and was doubtless the cause of much of the irregularity tbat will 
be noticed in the results. The reason for this difference in action of tbe 
reagent on the two minerals will be digcusaed later on. 

Tbe percenliiges of sulphur niidiied in tbe two minerals by this method 
arc shown In tbe following table, where all results that were obtained are 
recorded. The figures show the percentages of sulphur oxidized, calcu- 
lilted UD the basis of FeS, equal to one hundred per cent. It will be noted 
that the fourbour oxidation of marcaslte shows a result that is less than 
ibe Iwo-hour. This was due to caking of the mineral against the walls of 
tbe bottle, which prevented much of it from coming in contact with tbe 
solution. On the wliole, this series was about the most Batisfactory of the 
cold expcrimeols with KMnO,, the aelion of this dilute solution being 
\ca» rapid and hence more even [ban that of the more concentrated solu- 
tions ; naturally Ihe action ceases with a certain dilution, and hence tbe 
fi>ur- and Jlve-liour oxidations of pj-rite are about equal. 

T'lble SKoiring the Rdntiit Oxidation of Sulphur ia Pyritt and Mareatitt 
by a lio jV. SAution of KitaO, at iV-. 
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cale a third or fourth was tried. The tendency of the marcasite to cake, 
noted in the previous series, became still more marked here, and is doubt- 
less the cause of one of the four-hour oxidations (marked by parenthesis) 
being notably lower than the three-hour. Such a result is obviously 
incorrect. On the other hand, the result in the three-hour column which 
is placed in parenthesis is the highest obtained. This experiment was 
made at the same time as the one showing 1.93 per cent., but the room 
was very warm (250), which may in part account for this high result. It 
will be noticed that the oxidation of the pyrite seems to stop at the throe- 
hour trial, those following showing no appreciable increase. This is well 
seen in the graphic representation of these oxidations (Pis. xvii and xviii). 

Table Shotting tlie Relative Oxidation of Sulphur in Pyrite and Marca>ite 
hy a 1 Per Cent, Solution of KJfnO^ at 2iO, 



1 

Mineral. : 1-Hour. 


2-HOUR. 


3-HorR. 


4-IIOUR. 


5-UouR. 


Pyrite with 1 per cent, solution 
KMnO^ cold. 

Marcasite with 1 per cent, solu- 
tion EMn04 cold. 


1.72 
1.71 

1.16 
1.28 


1.38 
1.47 

1.29 
1.18 


1.85 
1.87 

1.93 

2.19 

(3 92) 


1.79 
1.90 

1.95 

(1.56) 

2.69 


1.70 
1.89 

2.01 
2.15 
2.55 



Action of 3 Per Cent. Solution of Potassium Permanoanatb at 

Obdihart Temperature. 

The conditions of this series of experiments were the same as those 
of the last. The tendency of the tesults to fluctuate instead of show- 
ing a gradual progression is now very marked. One of the one-hour 
pyrite oxidations shows more sulphur oxidized than is shown by any 
other Individual result of the series. No explanation can l>e offered for 
such a discrepancy as this. On the other hand, the high result shown in 
the three-hour oxidation is quite easily explained by the marcasite hav- 
ing been little, if any, caked in this experiment. The two low results of 
pyrite three hour and marcasite four-hour oxidations are readily explica- 
ble on the ground of caking of the material. As the barium sulphate 
was oAen determined several days after the oxidation was completed, it 
is obvious that no reliable notes could be made concerning ilie caking or 
non caking of the mineral in the permanganate. With this strength of 
solution it is evident, too, that the main action of the permanganate is 
complete at the end of one hour, notably in the cafe of the marcasite, and 
it is only when very vigorous agitaiioD exposes fresh surfaces of the min- 
eral to the action of the EMuO« that any further action (.-au lake pla^e. 
We therefore see that marcai»ite in one hour gives up as much sulphur as 
in hve boon, and this is very graphically shown on Ph xviL 

PBOC. AMKB. PHIL06. 80C. XXXIII. 145. 2 D. PRINTED JUNE 18, 1S94. 



232 



Table Shtneing the Relativt Oxidation of Sulphur t'n PyriU and Mareatils 

by a S Per Cent. Sojation of KUn 0, at ts°. 



MlNKBAU 


l-HODB. 


Z-HocR. 


S-HODB. 


t-HOUK. 


A-HOI-R. 


Pyrite wtth 3 p«rceBt.Bolulion 
KMoO^cold. 

Marcasite with 3 per cent, solu- 
tiOQ KMnO^cold, 


1.65 
(8.55) 

3.73 
3.87 


3.33 
3.31 

3.17 
3.33 


3.80 
(1.58) 

3.87 
(3.81) 


3.47 
2.63 

3.S8 
(1.89) 


a.8i 

S,38 

8.83 
2.77 



In tliia Bcries, as in Cho last, the actioD, as far as pjrite was cODCeroetl. 
VBS practically complete at the expiration of the first hour, but id ttie 
disc of tUe marcasite this point was not reached until probably the end iif 
the accond hour, and, in fact, in oni: case was prngreastTe to the eod. 
Dut one very g:reat diacrepancy is to be noted here iu the three-hour cnl- 
umn with marcaalte. The low result in the next column Is explained 
by caking. 

Table Showing ths Relative Oiidation of Sulphur in Pj/rite and Sfarca»Ue 
hyaB Per Gent. Solution of KMn (J, ai IS°. 
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permanganate solution, after it had acled the required time, was treated 
as in the experiments conducted at ordinary temperatures described above. 
Much more active oxidation took place at this temperature (100^), but 
the tendency of the mineral to cake together was much more marked, 
and now this took place with pyrite as well as with marcasite. Moreover, 
the deposition of manganese dioxide jn every case was now very great, 
causing often a stoppage of the oxidation until it could be dislodged. As 
these oxidation experiments had already occupied much time only one 
trial was now made at each concentration of solution for each hour from 
one to five, unless, as before, marked discrepancies occurred, when two 
or more trials were made. The series of results are hence not so regular 
as they would have been had more trials been made, these irregularities 
arising from the difficulties that have been mentioned, as well as from the 
fact that the dilute solutions soon became exhausted, and that all solutions 
suffered some evaporation, but some more than others, causing Irregular 
strength with the same solution. Nevertheless, the results agree in kind 
with those obtained at ordinary temperature, but differ widely in degree. 
Whereas at ordinary temperature the greatest amount of sulphur oxidized 
in marcasite by the five-hour trial with o per cent, permanganate was 4.17 
per cent., at 10(P this became 16.86 per cent, or about four times as much. 

Action op yj^ Normal Potassium Pekmanoakate Solution at 100^. 

The results given in the following table show perhaps more strongly than 
either of the other Keries of experiments at lOC^ the effect of the different 
disturbing causes that have been mentioned. It especially shows the 
effect of caking of the pyrite, which now came in as an Important dis- 
turbing factor. The result of this caking is shown in the three- and four- 
hour results with pyrite, both being very low. Marcasite. on the other 
band, invariably caked and stuck to the bottom of the bottle, but as this 
was a constant source of error in this case, the results show a gradual and 
fairly even increase. Irregular results with marcasite were now largely 
conditioned by the evaporation of the solution or by the fact of whether 
the mineral was evenly caked over the inner surface of the vessel or con- 
centrated in spots. The result of this latter way of caking will be better 
seen in some of the subsequent series of experiments. 

Table Shoving the Relative Oxidation of Sulphur in Pyrite aud Marcasite 
^y « yiu formal Solution of KMnO^ at 10(P C. 

Mi:!VKRAL. l-HOUR. 2-HOl'R. i S-HOIR. ! 4-HoUR. 5-HO!R. 



Pvrite with yj^ N. KMnO, at 
'10(K>C 4.a5 4.72 

3Iarcasite with yj^ N. KMnO^ 
atlOO-C 3.17 3.84 



3 36 2.04 5.64 



3.76 5.63 5.61 



Action of 1 Per Cest. PoTAsaicv Pebiian(]aiiate Bolotioh at IWP. 
The results of the oxidution showo in this scries are chiefly rem&rkable &s 
still rurther ill ustnt ling tlie action of the solution nn the caked material, 
as shown in the four- and flve-honr trials with pyrite and Ihe four-hour 
trial with marcasite. This latter shows, too, the efl'ecl of having the 
caked mineral massed in one spot. With Ibis exception, the marciisite 
oxidations are progressive and fairly uniform (the two hour trial falls 
somewhat below what it doubtless should be), but the pyrite showH a 
sharp fall in the four, and flve-hour trials. The cause of this has been 
indicated. That Ihe concentration of tlie aoluiion by evaporation caused 
.e in the action seems 1o he indioited by Ibe result of tbe five- 
)iidalion, but this is mueb more stmngly marked In tbe 
5 per cent series in the case of pyrite. which will be referred to later od. 

TabU Shotting the RetatiM Oxidation of fiulphvr in Pyrite and MaTcatiU 
l>l/ a 1 Fir Cent. Solution of KUnO, at KXP. 



M„„,. 


I-UOVB. 


3-Hois. 


3-Boi'lt. 


..„».. 


5-Ho(B. 


Pyrite with 1 per cent. KMnO, 
at lOOO C. 


6.08 


6.98 


8,88 


6.11 


6.S8 


BUrcaf-itewith 1 percent. 
KMnO. at \fXP C. 


6.43 


5.61 
6.SS 


8.S6 


7.40 


9.10 



Action op 3 Pkr Cent. Solution op Potabshjh PEKHAseAKATE 
AT lOOo C. 

The average results of this series of oxidations were very good, with the 
exception of two members of the series— the marcasite five-hour trial and 
Ihe pyrite three-hour. This latter was repeated, but with a similar low 
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ACTI05I OP A 5 Per Cent. Potassium Pbumanganate Solution 

AT lOOo C. 

This series was decidedly the most satisfactory of the experiments con- 
ducted at 100^ and, with the exception of the two-hour oxidations, in case 
of each mineral shows a remarkably regular increase iu the oxidation of 
the sulphur. It illustrates, too, in the case of the pyrite, the effect of the 
concentration of the solution due to evaporation. This causes a more 
rapid rise in the results afler three hours* action, and notably between 
four and five hours. This rise is not so well seen from the table as from 
the plot of the results given in PI. xvii. Here this rising of the curve alter 
three hours is very marked as contrasted with the curve of the marcabite 
oxidations. 



Table Sfiomng the Relative Oxidation of Sulphur in Pyrite and Marcasite 

by a 5 Per Cent. Solution of KMnO^ lOCP, 



Mineral. 



Pyrite with 5 per cent. KMnO^ 
atioa^c 



Marcasite with 5 per cent. 
KMnO^ at lOOO C 



I-HOUR. 



7 95 



2-IIOUR. 



7.52 



8.38 8.38 



3-HouR. ' 4-HouR. : 5-Hoi:r. 



9.85 



13.27 



14.85 



11.86 14.98 



16.36 



The graphic representation of the rate of oxidation of sulphur in these 
two minerals is plotted from the following tables, the first ot which shows 
the average amounts of oxidation of sulphur compiled from the several 
small tables already given. In this compilation I have omitted a few of 
the results given in parentheses in the small tables as they are evidently 
incorrect, and would vitiate the averages. On the other hand, I have sim- 
ply retained the parentheses of the small tables in certain cases where but 
one result was obtained. The second table, also compiled from the sev- 
eral small tables, shows for the experiments at ordinary temperature the 
result of selecting, wherever possible, such individual determinations as 
show a progressive increase iu the oxidation. In this way more regular 
series of results are obtained. Inasmuch as the variations are so marked, 
this method of selecting results seems justified, at least for obtaining a com- 
parison of the relative rates of oxidation of the sulphur iu the two min- 
erals. The results of Table i arc plotted iu PI. xvii, and those of Table ii in 
PI. xvili. 



I. Table Shoalag Average Retatiee Oxidation of Sulphur in I^Htt and 
MarcanU by SoluNont of KifnUt at tfP ani at 10(f. See PI. xvii. 



Pyrilejl^N.coW .78 

Marcaaiie Til N. cold i 1.07 

Pyriie 1 per cent, cold 1 1.71 

.^Utcesite 1 per ccdI. cold.... 1.2'2 

Pyrile 8 per cent, cold \ 2.55 | 

Marcaslte 3 per cent, cold : 3.30 

Pyrite5 percent, cold 2.77 

Marcusilc S per cent, cold , 2.31 | 

Pyrile rJjN. 100= 4.05 

MarcuBue TJo N. 100^ I 3.17 : 

Pyrile 1 percent. 100° I 8.03 

MarcBsile 1 percent. 100° , 0.43 I 

Pyrile 3 per cent. 100° I 6.26 ! 

M^rcasile 3 per cent. lOOO. . . . ; 6.47 I 

Pyrite 5 per cent. lOOO I 7.95 | 

Jlarcnsile 5 per cent. 100^,.. 8.38 



1.74 1.72 22° P, 

(1.25) 2.38 22- M, 

1.85 1.80 33° P, 

2.3a» 2.24 

2.5J 2.5S 

a,e8» 2.80 



8.3B ■ 2.04 1 5,8t |IO<PP, 

370 5.63 : 5.61 llOO°M, 

8.38 ■ 0.11 6,88 lOOOp, 

8,58 I 7.40 I 9.10 100OM, 

6.81»'l0.78 11.08 ilOOop, 

9.42 I B,80 C7.55)l(KPMj 

9,8-1 11.80 14.98 lOOOp. 

18.27 14.85 16.86 [100=51, 



Table Showing Selected Heiallt of the Oxidation of Sulphur in PgrUe 
and 1/areaitte by Solutioni of AT.tfnt/, at S^-. Bee PI. xviii. 



MINERAl,, 


Mlori. 


MlMi-i. 


'"" 


l-H<.rB'6-HQfR Os-fl. 




.78 
1.07 


1.17 

1.80 


a' 04 


1.74 1,(1.72) 230P, 
(1.25) 3.38 \ 3a=>M, 


Marcftsfte lit, N. cold 


^1 
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are the most regular. No very marked difference in the rate of oxidation 
is brought out by this scries of experiments, the amount of sulphur oxi- 
dized never having reached the critical point in pyrite, as shown by Prof. 
Smith's oxidations with the current already described. This point at 
which the rate of oxidation of sulphur in pyrite suffers a change was 
found by Prof. Smith to be between 21 and 22 per cent, from the results 
of a very large series of current oxidations.* The explanation for this 
being the criticivl point in the oxidation of pyrite will be given in the dis- 
cussion of its constitution. The experiments with permanganate oxida- 
tion simply show then that up to near this point (the highest point reached 
in the pyrite oxidation was nearly 15 per cent.) the relative rates of oxi- 
dation of the two minerals do not differ widely from each other, but that 
raarcasite oxidizes somewhat faster than pyrite. This is simply what has 
been long known and recognized in regard to atmospheric weathering. 

As will be seen when the constitution of these minerals is considered, 
marcasite cannot have a critical point in regard to oxidation of its sulphur. 

The experiments thus fur described had for their object the removal of 
sulphur. On the other hand, a number of ways of attacking the iron 
were tried and with more interesting results. In these trials reagents 
were selected which would attack the iron more energetically than the 
sulphur. Among these may be classed the experiments of solubility in 
acids. 

Hydrochloric acid (hot or cold, concentrated or dilute) has little action 
on these minerals. Pyrite was treated for one hour with boiling concen- 
trated HCl, of specific gravity 1.20 in covered beakers, and showed in the 
solution only 2.56 per cent, of iron out of 46.67 per cent. Marcasite, 
treated in the same way, gave an identical result. Similar experiments 
at the ordinary temperature were tried with both minerals, by digesting 
for three days with excess of concentrated hydrochloric acid and with 
excess ot 2 HCl -f 3H3O, but even after three dajrs the action was very 
slight in both cases. Pyrite gave with both concentrated and dilute acid 
the same result — a solution of 1.51 per cent, of iron. Marcasite gave 
almost identical results. The concentrated hydrochloric acid solution 
showed 1.51 per cent, of iron, the dilute solutitm 1.69 per cent. No evo- 
lution of hydrogen sulphide was detected by lead paper in either case. 
Concentrated sulphuric acid at boiling temperature decomposes both 
minerals, with evolution of sulphur dioxide and the separation of sulphur, 
but the action is very slow and seems to take place more readily with 
pyrite than with marcasite. Pyrite digested with concentrated sulphuric 
acid at boiling temperature for one hour showed 14.81 per cent, of the 
iron dissolved, but marcasite under like conditions was only attacked in 
one hour to the extent of 12.77 per cent, of iron. Trials were also made in 
the cold, but did not ditler materially from the results obtained with HCl. 

More important results were obtained by conducting dried hydrochloric 

• Private communication from Prof. E. F. .Smith, 1^93. 
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ftcid gABOver ilic minerals at &d elevUpd lemperature. la tbeee trial*, 
0.2 grata of ilic miaeml was placed 1q a porcelaia buat and beated in a 
glass tube l3 a strong stream of the gas. Tlie sulphur in the series of 
experimenlB at the Umer temperature was collected by pusing the gas 
Ihrougb bulbs coDtainlug Br + HCI ; at the higher temperatures, the 
residue in the boat was analyzed aud tlie guiphur ioat estlrnated bf differ- 
ence, lu the experiments at luw temperature Ihe entire tube was exposed 
to a temperature of 210°, as delermiaed by thermometer. The HCI was 
passed over Id a strong stream for one hour. The action at this tompeni- 
ture was slight ; the results obtained do not, however, show the eotlre 
amount of sulphur removed, as some remained Id tiie cool end of the 
tube, from the dissociation of the hydrogen sulphide. As the action was 
80 sligbl, no attempt was made to collect and estimate this sulphur 
remaioing in the lube. In the bromine and hydrochloric acid solution 
was found sulphur as (olluws : 

PyrileatSlOO in current of HCI (a) 0.94 

(6) 0.83 

Marcnsiieat 2I0o in current of HCI (-0 0.77 

(6) 0.59 

tlore marked results were obtained by increasiug the temperature. 
Similarly conducted experiments were carried out at 3 lO'^ and 835°, the 
lime of healing ranging from one to three iind une-lmir hours. The tem- 
perature of 310° was graded by keeping It between the melllug points of 
NailSO,-H,0 (300^) and NaNU, (313-), the higher temperature was 
between the last 31^)^ and the melting point of KCIO, (3J4C>). After the 
HCI had been passed lor a sufficiuol length ol time, the tube wsa allowed 
tu cool (wiib the gas curreut cuntinued until cold) and then the remaJD- 
ing BUlpbur estimfttod by oxidizing the contents of the boat with nitric 
ucid and potassium chlorate and precipitating and weigliing as BaSO,. 
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Besides these two experiments, pyrite was heated for one hour at a red 
beat in a stream of the gas. A copious sublimate of ferrous chloride was 
found in the tube, with a trace of ferric chloride and sulphur. This time 
the lo38 was 46.47 per cent, of sulphur. It seems evident from these 
experiments that, as above stated, the iron in pyrite is in a condition that is 
more readily acted on by hydrochloric acid than is the iron in marcasite. 
It will be proved that the iron in marcasite is all ferrous, while part of that 
in pyrite is ferric, and this is probably the explanation of the above phe- 
nomenon. All of the iron in each case described above would form fer- 
rous chloride (PeCI,) on account of the reducing action of the hydrogen 
sulphide formed. Under the conditions of the above experiments, the 
critical point developed in the oxidation of pyrite was not reached, but it 
is not likely that it exists with this reagent, or if there be a critical point 
it is not 21 percent. The thought suggested itself to me that perhaps 
some sulphur would be lost in pyrite if it were heated to 325^ in a neutral 
atmosphere, and that this might account for the difference shown in the 
loss of sulphur in the two minerals. This proved not to be the case. 
Pyrite heated in this way in an atmosphere of nitrogen gave no appre- 
ciable loss after one hour at a temperature of 825^. 

Instead of hydrochloric acid gas, the action was tried of ammonium 
chloride at temperatures up to 335^ and in an atmosphere of nitrogen. 
Under these conditions the sulphur was combined as ammonium sulphide 
probably and did not exert such a reducing action on the iron. These 
experiments were conducted as follows : 0.2 gram of the finely pulverized 
mineral was mixed with 0.5 gram dry ammonium chloride and introduced 
(in a porcelain boat) into a gla^iS tube. Test samples of NaUSO^' H^O 
and KCIO, in sealed tubes were used to regulate the temperature. All 
air was displaced in the tube by nitrogen and a slow current of nitrogen 
passed through the tube before heating. Under these conditions with 
marcasite, sulphur and ammonium sulphide were f(*uud sublimed in the 
tube along with ammonium chloride, and in the boat there was found 
much ferrous chloride without any ferric chloride, but in the case of the 
pyrite there was formed a large proportion of ferric chloride, which sub- 
limed on the tube towards the end of the operation. The heating was 
conducted slowly in each case and continued until all ammonium chloride 
-was sublimed from the boat, the temperature of 335^ not being exceeded 
daring this time. The entire operation lasted about twenty-five minutes 
in each case. Three trials of each mineral were made and with the same 
result in each ca^e ; with marcasite only ferrous chiorifle was found in the 
boat and no iron in the tube, pyrite always gave much ferric chloride and 
little ferrous. The amounts of sulphur removed are probably not very 
significant ; they showed the following results : 

Pyrite heated with NH^Cl lost sulphur (a) 7.03 

(6) 7.10 

Marcasite *' " " (a) .9.50 

FBOa AMER. FHILOS. 800. XXXIII. 145. 2 E. FRTNTBD JUNE 10, 1894. 



o.] 



240 



[iujfie. 



Tl)e Imporlant point brought out In tbese experiments la Ih&t pjilte 
conUina a large amouDt of ferric iron, whiie in marcosiie the iron Bppar- 
eully exists in tlie ferrous condition. Some redueing action might, bow- 
ever, have taken place, due to the sulphidea formed. The condition of 
the Iron in the chlorides found In the boat and lube naa verf carefullf 
tested by several reagents in each case, and there can be no duubt as to 
the correctness of the results aa stated above. 

The decomposition of the sulphides by metallic salts seemed to offer 
some hope of being productive of results that would show In a quantita- 
tive way the eiact amounts of ferrous or ferric iron that are present in 
these two minerals. In this line, the action of gold chloride, eilver 
uitnite and silver sulphate were tried in a qualitative way with both min- 
enils. or these, the first gave a ready decomposition with both, and 
pmduced both ferrous and ferric salts in eacli case. Tbe silver oitraie 
gave a similar result. Silver sulphate acted very slowly and without any 
dcBnlle results. 

The action of copper sulphate in neutral aolutioa and undor presaure 
was tried with very remarkable results. At tbe ordinary temperature 
and pressure the solution of this salt has little effect on either mineral, 
and the same is true of the solution at a boiling temperature, but under 
pressure the reaction is coniplute. The experiment was cunducted us 
fullowB : 0.2 gram of the fluely pulverized mineral was introduced into a 
stout glass tube, and 50 C.c. of a 10 per cent, solution of the salt, CuSO.-- 
5H,0, added, the air displaced with a pinch of NaCO, and a drop or two 
of H.jSO, (dilute), and a heavy seal made on the tube. Tbe tubes con- 
taining Ihe two minerals were heated for six hours in an autoclave 
to a tem|icruiurc of about 200-. The contents of the tubes were found 
to contain tii> tritces of undccoraposed mineral, but there was a black. 
umrc iir less iliiceulent precipitate in its place. This proved to be copper 
>ii!phUlc. Tiie solution lixd not altered appreciably in appearance. The 
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reaction was sharp and exact. Calculating the above to iron (after mak- 
ing correction for CuSO^) this gives 8.91 per cent, of ferrous iron in 
pyrite. As the total iron is 46.67, this corresponds to 19.09 per cent, of 
the iron in the mineral, or almost exactly one-fifth. Tliese experiments 
demonstrate in a positive manner the condition of the iron in the two 
minerals, and even show the exact amounts of each condition of the 
iron, ferrous and ferric* 

That marcasite should hence be more readily decomposed by oxidation 
than pyrite seems fully explained by the foregoing investigations, as it 
consists of Fe^'Sj, an unsaturated compound. In this compound, sulphur 
must linl( to sulphur, or the compound have unsaturated bonds, and 
hence any element which would attack the sulphur would break up the 
compound. On the other hand, the iron is held to the sulphur by its full 
number of bonds, and any substance that has an affinity for iron could 
not so readily attack it in this condition. This would be true whether 
ferrous iron be considered here as Fe,, with a valence of four, or as Fe". 
That marcasite is Fu"S^ is also indicated by its oxidation in the air into 
FeSO^ mainly. Under these same conditions it will be noted that pyrite 
forms both ferrous and ferric compounds, as FeS04. but much more 
Fe403 (0H)5and free sulphur. Marcasite, however, when decomposed 
by water under pressure (in nature) forms much limonite also, this being 
due no doubt to the oxidation being effected under pressure. This con- 
stitution explains also the fact that the oxidation of marcasite is continu- 
ous and complete, as shown by the current oxidations. It will be shown 
also that this constitution of pyrite that has been made out explains fully 
its action with the current. That marcasite is unsaturated is also indi- 
cated by the fact that it has not been made artificially or at any rate posi. 
lively identified in any of the artificial FeS, that has thus far been made. 
If marcasite be a persulphide, as its formula would seem to indicate for a 
ferrous compound, none of the methods detailed above for making FeS, 
-would be applicable in its case, unless perhaps the method of Devil le 
might produce it. All of the other methods would probably produce 
ferric iron, at least in large part, and the resulting product would be 
pyrite. 

The formula for pyrite derived from my investigations and expressing 
the relation of the two conditions of the iron in the simplest way is 
4 Fe»^Sj' Fe"8,. This formula is also borne out by what we know of the 
formation of pyrite as given in the early part of this paper, and by such 
experiments as I have made on its decomposition, as well as the fact above 
alluded to that it, in oxidizing in nature, does not form much ferrous 
compounds but mainly ferric. And it also explains the fact that it is more 
stable as regards any element attacking its sulphur, for it is most probable 
that all the sulphur of the Fe^'S^ in its formula is linked to iron. I would 
propose the following structural formula, not as expressing the exact con- 
stitution of the compound, for of that we know nothing, but as an 

* These resnlts have been confirme^l by experiments made duriug the past year in this 
laboFatory, and not yet publisned. 



expresBiOD of the codcIUIod of the iron In Ibe molecule and ai embodjlog 
in a quaDtiiative way the result of mj ioTestigatioDS into ita conatitutiOD. 
It will be noticed that the aulpbur of the Fc"S, is mode to link entirely 
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If ferric iron be considered as Fe>' — Fei' it ia only Deceasarj to connect 
the ferric Fe atoms with bonds, but it seems to me that ferric Iron ia more 
likely Fe'", and at any rate tliis is the simplest way to regard it. A very 
striking proof of the correctness of tlie idea eipressed in this structural 
formula that Fe"8, iu pjrite has its sulphur all linked lo iron is afforded 
In the exjicrimenlB on oxidation of the mineml by means of the electric 
current as detailed above. It will be recalled that the amount thus 
oxidized was between 31 and 22 per cent. Now if two moleculee of FeS, 
be split off from the above formula, say those linked by aulphur to aulpbur 
there would remain a saturated compound much more difficult to decom- 
pose (theoretically] than the pyriie molecule illustrated and the amount 
of sulphur thus removed would be by calculation 31.88 per ceot. This 
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probable relalions of the atoms in the molecule, and the probability that 
the Fe^Sj is entirely saturated. 

A structural formula for marcasite might be given as : Fe I and this 

really expresses our entire knowledge of its constitution. It may be any 
polymer of this, for being unsaturated it should be capable of forming 
polymers. 

I much regret that want of time has compelled me to discontinue these 
latter investigations Into the decomposibility of these minerals by solutions 
of metallic salts under pressure, as it seems to open up a way for the study 
of many other sulphides and would doubtless be productive of most valua- 
ble results. Besides this it would probably adduce additional proof of the 
correctness of my formulas for these minerals as given above. 
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Notes on the Osteology of AgriochcRnis Leidy {Artionyx 0. <t W.) 
By W. B. Scott, College of New Jersey, Princeton. 

{Read before the American Philosophical Society, May 18, I894.) 

Leidy described this genus more than forty years ago, and yet in spite 
of the repeated explorations of the White River and John Day beds, it lias 
hitherto been known only from the skull. In 1893, Osborn and Wortman 
published, under the name of Artionyx, an account of an extraordinary 
hind foot, which, with atypical artiodactyl tarsus, possesses five digits and 
very large claw-like ungual phalanges. The authors named refer 
Artionyx to the Ancylopoda on account of the resemblance of its phalanges 
to those of Chalicotherium. An examination of the type specimen of the 
supposed new genus led me to believe that it represented the hind foot of 
AgriochosruB (see Osborn 's Eise of the Mammalia in North America, p. 44, 
separatim). This conclusion was founded upon the fact that the tarsus 
is not only artiodactyl, but characteristically oreodont in structure, and 
that certain features of the skull and dentition of Agriochoerus indicated 
that it must be an exceedingly aberrant member of the oreodont group. 

Mr. J. B. Hatcher, curator of vertebrate paleontology in the Prince- 
ton Museum, has just sent me from the While River bad lands of South 
Dakota three fragmentary skeletons of AgriocJimrus, associated with 
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t«elU, tlie examlnatiOD of which has yielded some very lurpriiing 
results. Not oolf is the conjecture confirmed that ^rtumyzaDd Agrio- 
eh(erut are BjuoDymoua names, but also that the forelimb which I de- 
scribed as! J/Mon^* dakoleniit (Proe. Aead. JfaL 8ti., Phila., 1892, p. 
800) probalily belongs to some nearly allied form. Agnoehanu haa thus 
almost as many Hynooyms as ChalicotlnHa'n, and as in Ibat animal its 
various parts have been referred to no less Ihan three mammalian orders, 
tlie head to the artiodaciyls, the fore foot to the creodonts and the hind 
foot to the Ancylopoda. 

There preliminary uotes will deal ooly with some of 
tbe mure salient features of struclure, leaving a com- 
pleie accouDl of llie skeleton tor anolher occasion. 
Beside the three parts ot skeletons already mentioned, 
Ibe mnlerial nl present avaitable consists of the fore 
k-g and part of manus, lacking ungual phalanges, of 
tbe specimen described as t Unongx dakottnti* (Mu- 
seum No. 10492}, and a second ver}' similar specimen 
collected last samnier by Mr. Ilaldier (So. 10695). 

The skull of AgTioeh<Br-a» deparls rery little from 
that of the oreodontB, even those features iu which it 
dlSers from Ibe While River membere of that family, 
such as the open orbit and (probably) tbe absence of 
ihe lachrymal pit, being shared by Pruloreodon of the 
Uinta Eocene. 

The dentition displays the pnfminenlly charactcr- 
islic feature of the oreodonis in ibe conversion of llio 
iiilcrior canine into a functional incisor, while p. 1 
ussumes Ibe form and function of the canine. In other 
respects tbe dentition is widely dilTerenl from that of 
Ibe urcodoDts. Brietly stnted, tliesc differences are as 
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tion of the radius with that of Oreodon is complete. The shaft has a 
remarkably strong curvature forward (t. d., with the convexity in 
front) and is slender with transversely oval section, broadening gradually 
to the distal end, while in Oreodon it continues slender and expands sud- 
denly into the inferior end. The distal portifm presents many more points 
of difference between the two genera than does the proximal and has in 
Agrioeharus quite a deceptively carnivore-like appearance. In the latter 
It is more thickened transversely and less anteroposteriorly than in 
Oreodon, the scaphoid and lunar facets are less distinctly separated and of 
different shape and there is no sulcus for the extensor tendons uprm the 
anterior face of the bone. The ulna has an olecranon shaped much like 
that of Oreodon and similarly grooved at the extremity, but decidedly 
thicker and more massive. The inner humeral facet forms in its distal 
portion a remarkably prominent flaring lip, far exceeding the correspond- 
ing structure in Oreodon, The shaft is large throughout ; proximally it 
is trihedral, but soon becomes much compressed laterally and resembles 
a rib in shape, since the antero-posterior depth is retained. The distal end 
is contracted to a narrow and simply convex facet for the cuneiform. 

The carpus is very different from that of Oreodon. A complete 
account of it cannot yet be given, the only available specimens 
lacking the scaphoid and pisiform. The lunar is more like that of the 
TJinta genus Protoreodon than that of 
the White River form. The special 
peculiarity of the lunar in the true oreo- 
donts lies in its tendency to move over 
upon the unciform and to make its 
contact with the magnum altogether 
lateral. This tendency is already be- 
ginning in Protoreodon and reaches its 
culmination in Merycochcerue and 
Merychyv^. In Agriocho&rui, on the 
other hand, this tendency is reversed ; 
the lunar rests almost entirely upon 
the magnum, its facet for which is fio.2. Partofleftmanusof i4.mq/orf 
broad and but slightly oblique. The Nat. size. The trapezium is incorrectly 
anterior portion of this facet is convex, pl-^ced, the surface in contact with the 
becoming deeply convex behind. The trapezoid being that for the scaphoid. 

unciform facet is lateral rather than distal in front, but towards the palmar 
aide the unciform extends beneath the lunnr. The radial surface is like 
that of Oreodon, but does not descend so low upon the dorsal face of the 
bone, and the palmar portion does not present so much laterally. The 
cuneiform is relatively large ; proximally it displays a broad concavity for 
the ulna, while the distal face is occupied by the large subcircular facet for 
the umiform. The pisiform facet is flat and notably small, whereas in 
Oreodon it is concave and occupies the whole palmar side of the bone. 
The trapezium is somewhat of a surprise in its shape and connections ; it 
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1b a sidhII nodular bone, wliirh is aliached to the BCnphold and trapezoid, 
but has no TrcrI for a first metacnrpsl. In view of the fact, indicated bj 
Qgborn and WorlmiD, and conflrnied by one of the apecimeDS received 
from Mr. Hatcher, that a hallux was prcaent in the pes, the absence of the 
pollex, which la preserved In at least two oreodontF, Is decldedlj anez- 
pected. There is reason to beiteTe. however, that the pnllex was relained 
in A. nntiquu*. The trapeziid Is considerably larger than the magnum, 
especially its dorsal portion ; posteriorly It is eicavaied on ihe ulnar side 
for the extension of the magnum. The surfuce for the scaphoid Is aome- 
what warped \ broad and proximal in front, narrowerand obliquely lateral 
behind. The distal portion of the trapezoid articulates only with the second 
metacarpal. The magnum diSera from that of Ortodon in several fm. 
porlant respects. Its prolimal surface is occupied principally by the 
lunar, the scaphoid being confined to a relatively narrow surface in front, 
though posteriorly the conlacl ia more considerable, and further the 
magntlm ha* but a very small fatet for the second metacarpal. The unci- 
form differs considerably from that of Oreodnn,. Anteriorly the lunar 
facet forma an excavation upon the radial aide of Ihe bone, but posteriorly 
an almost cylindrical process extends beneath the lunar. The proximal 
surface, which in Oreodon la divided equally between the lunar and cunei- 
form facets, is occupied almost entirely by the facet for the cuneiform. 
The articular surface for the fifth metacarpal differs from that of the last- 
named genus in its larger relative size snd moredislai position, and the 
posterior hook of the unciform ia decidedly more massive. 

The metacarpals are represented by ibe proximal and distal ends of the 
second and fourth and by the third complete. They display several signifi- 
cant differences from those of Oreodon, As already mentioned, the pollei 
was prfiliably entirely iibsenl and the other metacarpals are of more uni- 
form size, giving n more isodaclyl form of manus than in Oreodon. The 
liiMcl (if nic. II is atighlly smaller than Ibal of mc. iv, and has a large con- 
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The proximal articular surface is more deeply concave, and more 
oblique to the long axis of the bone, presenting dorsally as well as proxi- 
mally. (2) The dis- 
tal trochlea is less 
depressed, more 
deeply notched and 
extends farther upon 
the palmar side. In 

the second phalanx ^""^ "Fi a 3 

the dorso-palmar di- ^' 

ameter is relatively ^^' 3. Phalauges of iv digit of manus. Same iudividual 
much greater and the ^ ^^ ^ ^""^ ^* ^^- "^• 

transverse diameter less than in Oreodon, The median ridge of the prox- 
imal trochlea is much more prominent and the lateral concavities of this 
surface more deeply excavated. The distal articular facet is much more 
extensive, especially upon the palmar side, and more deeply notched 
in the middle line. The ungual is compressed and forms a large claw, 
quite unlike the slender pointed hoof of Oreodon, though the difference is 
hardly a fundamental one. The facet for the second phalanx is much 
greater in the dorso-palmar direction and allows a more extended move- 
ment of the two bones upon each other. The mutual relations of the 
three phalanges is quite different in the two genera; in AgriocIuBrua the 
arrangement is much like what is found in Chalicotherium. 

The tibia differs in several important respects from that of Oreodon. 
The proximal end is carnivorous rather than ungulate in appearance. 
This is due partly to the flatness of the condyles and their slighter obliquity 
from before backward, but especially to the small prominence of the 
cnemi>il crest, which though broad and massive is much lower than in 
Oreodon, and hence the proximal portion of the tibia has a decidedly 
smaller an tero- posterior diameter than in that genus ; the spine is also 
less conspicuous. The distal end is remarkable for the great size of the 
internal malleolus, which is very long and has an articular facet for the 
astragalus upon its free end. 

The tarsus has already been fully described by Osborn and Wortman. 
It is requisite here, therefore, only to call attention to the differences 
which obtain between the various species of Agriocharus, as well as be- 
tween the latter genus and Oreodon. In the absence of teeth it cannot 
yet be determined whether the sj)ecimen described by Osborn and Wort- 
man should be referred to any of Leidy 's species and therefore, for the pur- 
poses of the present comparison, the name A. gaudryi O. and W. will be 
retained. A. antiquum Irom the Oreodon beds differs from A. gaudryi in 
the following particulars : (I) The size is somewhat smaller. (2) All the 
elements of the tarsus are relatively higher and narrower. (3) There is 
less difference in size between the internal and external condyles of the 
astragalus and the latter is separated by a much wider interval from the 
coboidal facet. (4) The pit for the internal malleolus is much less deeply 
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Incised. <3) Tbe flbular facet of the calcaneum Ib higher and more 
oblique, but lew extended »ateTO-poBterior1f . (6) The cklcane*! fkcet of 
the cuboid is relatively broader, wliile that for the aatragalue U oarrower. 
UtifortuDRiely ihe Compound cuoeiform la lost from the specimenB of 
A. antiquui and the Only navicular preserved is loo much injured fur com- 
pariBon, 

The tarsus of Agrioekarui Is fundameulally sinillar to that of Ortodtm, 
but with many signlSrant difFerences of delall. Comparing 0. eiititrttoni 
wilh A. aniiquut ihe following deviations in the structure of the latter 
may be observed. (1) All the tarsal bones are much lower and hrooder. 
(3) The pit on the aslragnlus for the tibial malleolDS Is much deeper and 
the ridge separating the cuboldand navicular facet of this bone la decidedly 
more prominent. (3) Tbe sustentaculum of the calcaneum la much more 
strongly developed and projecting. (4) Tbe calcaneal facet descends 
lower upon ibe dorsal face of the cuboid ; the honk -like process on Ihe 
plantar surface of the cuboid is veiy much more massive snd the distal 
facet for tbe fifth metatarsal Icbb distinctly separated from that for the 
fourth. In A. gaudryi the plantar hook of Ihe navicular is greatly in- 
creased in breadth as compared with that of 0. culberUoni, and Od the 
distal surface of the compound cuneiform the facets for the second and 
thirit melalannlti lie in the name transverse plane, Instead of being at dif- 
ferent levels. In consequence of this arrangement the second meiatarBal, 
which in Oreodon abuts against the tibial side of the ectncunelform, is en. 
tlrcly excluded from that element. Whether the same is true of A. 
antiqua* cannot at present be determined. In oue of the specimens of the 
latter species the enlocuneiform is preserved. It is considerably wider 
than the same bone In Oreodon, and liaa a distal facet for the flrst meta- 
larsnl, thus cimHrming Osbnrn and Wortman's obtierration as to the 
prtfltiifc of a Imllux In Ibis genua. A number of caudal vertebrte show 
llint A^ricchicrui had a longer and more powerful tail than Oreodon ; in- 
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was followed by Cox>e and by myself. Osborn and Wortman referred 
their genus Artionyx to the Ancylopoda with Chalicotherium, construct- 
iDg a new suborder, the Artionychia, for its reception. While much re- 
mains to be learned regarding Agriocharui, some inferences from the 
facts of structure described in the preceding pages are reasonably clear. 
In the first place, I cannot agree with Osborn and Wortman in removing 
this genus altogether from the Artiodactyla and assigning it ^o the Ancylo- 
poda. Such a removal implies that all of the artiodactyl features of 
structure have been independently acquired, and this is highly improbable. 
I have, it is true, repeatedly insisted upon the reality and frequency of 
parallelism in development, but it is very easy to push this doctrine to 
unwarranted extremes. Among mammals, at least, no such extreme case 
of this mode of evolution is known as would include the skull, dentition, 
limbs, carpus and tarsus, and in fact everything but the phalanges. The 
only evidence which could justify such a conclusion would be the finding 
of a succession of species by which the independent origin of the two 
groups could be traced out step by step. The agreement of AgriochoBrvi 
Turith Chalicotherium is of the slightest and most superficial character, con- 
sisting only in the fact that both genera have claws. But the ungual 
phalanges are of a very dififerent pattern in the two genera, and it is surely 
the less dangerous horn of the dilemma to conclude that this single corre- 
spondence is due to parallelism rather than that the numerous and im- 
portant characters in which Agrioeharus agrees with the artiodactyls are 
the result of such a process. 

But a difficulty arises here ; is not the distinction between hoof and claw 
m, fundamental one, established long before the artiodactyls had arisen ? 
To answer this question with any certainty would require a much more 
exact knowledge of the genesis of both kinds of phalanx than we at 
present possess, but there is much reason to believe that while the ungu- 
late and unguiculate types of mammals are radically distinct, yet the dis- 
tinction does not rest, as the names imply, upon the character of the un- 
g^uals. At all events both hoof and claw are found in closely allied 
genera, as for example, among the rodents, creodonts and edentates. 
These examples are, it is true, all found among the unguiculates, but there 
is no a priori reason for assuming that a similar diversity among the ungu- 
lates may not occur. That it is rare in the latter group is doubtless due to 
the fact that ungulates almost uniformly employ the feet only for purposes 
of locomotion, and indeed it Is difficult to conjecture what the function of 
such feet as those of Agriochcsrua and Chalicotherium may have been. In 
view of all the characteristic artiodactyl structures which Agriochcerva 
displays, one can hardly escape the conclusion that in this case the transi- 
tion from hoof to claw has actually taken place and that this genus is the 
culmination of a series of aberrant artiodactyls. In the second place it is 
obvious that Leidy's separation of Agriochcsrus from llie OreodontidcB is 
entirely proper. A more obscure problem is to determine the relationship 
between the two families, and to this end it will be necessary to briefly 
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recapitulate their resemblances and diSerencea. AgrioeJiartit resembles 
the oreoduntB in tbe Mlowing points : (1) The «ku1I airucture of the two 
ramilies is closely alike and the Uint& genus IVotoreodon hardly diffeia at 
all in thia respect from Agriochceru*. (2) The very characterislicoreodont 
features of the caDiniformflrHl lower premolarandlucisiform canine are re- 
penicd In Agrioeharut. (3) The atlas and the peculiar odontoid proceM 
of the aiis are atrailsr in both groups. (4) The elbow Juiat In the oreo- 
donls Is, as is well known, very exceptional among ungulates and all Its 
pcculiarltica are repeated In somewhat exaggerated form in Agriocharui. 
(5) The tarsus is oreodont In almost every particular, and is curiously 
paralleled In mauy details by that of tbe Loup Fork genua Mfrytochmnu. 
It sbould be remembered in Ibis connectiaa that in A. antiquat the tarsus 
deviates less from the oreodont type than does that of the later and larger 
A. gaudryi, and Is In fact [ntermediate between Ibe two. This Is slgnifl- 
ceni, because in the long continued existence of the Oreodontidm from the 
Uinta to the Loup Fork, there U relatively little change in the l*rsua, 
while each successive genus displays Its own particular modification of the 
carpus. (6} The phalanges, except tbe unguals, differ relatively little in 
the two groups and are manifestly of the same type. <T) Tbe articulations 
of tbe metapodlala are similar. 

The most Important respecls in which Agriocharui differs from the 
orcodonts are as follows : (1) The paClern of tbe molar teeth is very dis- 
tinct, but this gap, especially aa regards the lower teeth, Is to some extent 
bridged by Protoreodon of the Uinta Eocene, which ahon-g that the two 
kinds of molar may well have been derived from a single type. (3) Tbe 
distal end of the radius is creodont, rather than ungulate in character. (3) 
In Agrioehttriit the carpus differs decidedly from that of the White River 
orcodonts. both in tbe shape and io tbe connections of its parts, tbe dia- 
placeraenC being in opposite directions. Here again Protoreodon tendi to 
connect the two extrumca and displays a type of carpus not tar removed 
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ber of close correspondences with the oreodonts and especially in those 
particulars in which that group differs from other artiodactyl families. On 
the other hand, there are significant deviations from the oreodonts, which 
are to be found more particularly in the structures correlated with the 
curious change in foot structure. It seems on the whole highly probable 
that the two families are not distantly related, especially if the somewhat 
intermediate character of Protoreodon be considered. 

The conclusion to which the available evidence leads is, then, that 
Agrioch(Bru9 is the last term in a succession of species which form a 
curiously specialized offshoot of the Oreodoniida, its divergences from 
that family being principally the results of a change in the functions and 
tises of the feet. The separation of the two series was probably already 
established in the Uinta Eocene, for, in spite of its somewhat intermediate 
character, Protoreodon can be a forerunner only of the oreodonts. The 
Bridgcr beds may be expected to yield the common ancestor of the two 
series, and this animal will probably turn out to be a pentadactyl form, 
"with buno-selenodont dentition and qulnquetuberculate upper molars, the 
unpaired lobe in the anterior half of the crown. As I have elsewhere 
suggested, this hypothetical form may have been already found in the Im- 
perfectly known HelohyuB, 

The likeness of the Agriochosrus molars to those of ByopotamuB has 
oflen been noticed and the inference drawn that these two genera were in 
some manner more or less closely related. Mr. Hatcher writes me that 
lie has lately found feet of Hyopotamus which suggest the same affinities. 
Until this material has been carefully studied, it will be the part of pru- 
dence not to prejudge the question. 



Three New Mtthodsfor the Detection of Forgery. 
By Dr. Pereifor Frazer. 
(Read brfore the American Philosophical Society » May IS, I894.) 

I wish to put on record three new methods which I have applied suc- 
cessfully for the purpose of detecting frauds in written documents. 

The first enables one to determine with comparative case which of two 
crossing ink lines was made first, and consists in observing the cross- 
ing by a lens of low power (four or five diameters) at a very oblique 
angle. If a light ink line be made over a darker one the appearance to 
the eye when viewing the crossing perpendicularly to the plane of the 
paper will be that the darker line is superposed. The reason of this is 
that ink lines are quite transparent and the darker line is seen through 
the lighter one and seems to make one continuous line with its two limbs 
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acrtMB Ibe Interaeclion. When the paper is Inclined, hoveTer, but Tew 
of tbe rays of light which reach the eje by reflexion from the interaeclion 
Uavarse and lose raja bj absorption from both inic films ; but ihe greater 
number penetrate on); the upper ink and do not suffer abaorptioa hy 
the lower. 

The second is a method of Judging whether or not two linea bare been 
made with the same ink and conaista tu paaaiDg over each in succeaaion 
prtama o( red, yellow or blue glass (ur two of these), and noting the num- 
ber of millimeters through which it ia neceasary to raOTe each prism 
from the position where Its ihia edge ia In contact with the mark to be 
judged to tliat where the color ia eitioguislied and the line is blaclt. The 
prism U pushed horizontally over the ink mark continually adding to the 
thickness of Ihe colored glass OTer tlie latter. When llie line appean 
quite black the distance in mm. over which the prism has been ptiahed 
Is read off and compared with the number of mm. which the other line 
requires to attain the same result. If tbe inks have the same colors these 
results must agree. 

Third methijd. In \Si6 I read before Ihe Society a paper on the use of 
composite photography (or the purpose of establlahiiig the type of an 
individual's writing and especially tlie signature. Since then the mechani- 
cal difflculties In the way have been greatly lessened and the method has 
given moat valuable results in cases before various couris. ' But there 
are many occasions where it cannot be employed for one reason or an- 
other, and in such cases I have devised a system of measurement and 
tabulation which accompliahes by figures what composite photography 
established automaticnlly by form. The older method may be called the 
graphic average of tbe handwriting nnd tbe later the numerical average. 
The advantage of the former is thai it takes into account at once all Ibe 
elejnents of character, while the latter can deal only with comparatively 
few, but in spile ot this the results attained have been very ir 
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Stated Meeting^ May 4, 1894,. 

Mr. Ingham in the Chair. 

Minutes of preceding meeting read. 

Letters of envoy were received from the Survey of India 
Department, Calcutta ; K. Sachsische Gesellschaft der Wissen* 
schaften, Leipzig, Saxony; Facultd des Sciences, Marseilles, 
France ; Mrs. Carvill Lewis, London, Eng. 

Letters of acknowledgment were received from the Royal 
Society of New South Wales, Sydney (142) ; Imperial Acad- 
emy of Sciences, Physical Central Observatory, Russian Chemi- 
cal Society, Library of the Ministry of Marine, Prof. Serge Niki- 
tin, St. Petersburg, Russia (142) ; K. Vetenskaps Akademiens 
Bibleotek, Statistika Central Byran, Stockholm, Sweden 
( 142) ; Maatschappij van Nederlandsche Letterkunde, Leiden, 
Z. Holland (142); Bibliotheque R. de Belgique, Bruxelles 
(140, lil); Redaction der Naturwisaenschaftlichen Wochen- 
schrifty Berlin, Prussia (141); R. Accademia dei Lincei, 
Rome, Italy (142) ; Bibliotheque Univeraitaire, Lyon, France 
(130-135) ; Mercantile Library, Philadelphia (135) ; Mr. Ever- 
ard F. im Thurn, Georgetown, British Guiana (141). 

Letters of acknowledgment (144) were received from the En- 
gineers' Club, Franklin Institute, University of Pennsylvania, 
Mercantile Library, Pennsylvania Historical Society, Free Li- 
brary of Philadelphia, Academy of Natural Sciences, Wagner 
Free Institute, Numismatic and Antiquarian Society, Gen. I. 
J. Wistar, Admiral Macauley, Profs. E. D. Cope, H. D. Greg- 
ory, Lewis M. Haupt, H. V. Hilprecht, J. P. Lesley, James 
MacAlister, Drs. John Ashhurst, Jr., J. Solis Cohen, Persifor 
Frazer, W. W, Keen, Morris Longstreth, John Marshall, 
Charles A. Oliver, C. N. Peirce, W. S. W. Ruschenberger, 
H. Clay Trumbull, W. H. Wahl, Messrs. R. L. Ashhurst, R. 
Meade Bache, Patterson DuBois, Jacob B. Eckfeldt, Robert P. 
Field, E. V. d'Invillier, W. W. Jefteris, Franklin Piatt, Theo- 
dore D. Rand, Louis Vossion, J. M. Wilson, Ellis Yarnall, 
Philadelphia ; Mr. Heber S. Thompson, Pottsville, Pa. ; Rev. F. 



"54 pi,j 4_ 

A. Muhlenberg, Reading, Pa.; Rev. G. W. Anderson, Rose- 
mont, Pa.; Dr. W. H. Appleton, SwartWmore, Pa.; Dr. John 
Curwen, Warren, Pa.; Mr. Philip P. Sharpies, West Cbester, 
Pa.; Wyoming HiBtorical and Geological Society, Wilkes- 
barre, Pa.; Maryland Institute for the Promotion of the 
Mechanic Arts, Enoch Pratt Free Library, Baltimore, Md. ; 
Journal of the U. S. Artillery, Fortress Monroe, Va. ; Mr. 
Jedediah HotchkiBs, Staunton, Ya. ; Leander McCormiok Ob- 
servatory, Library of the University of Virginia, Prof. J. W. 
Mallet, University of Virginia; Agricultural Experiment 
Station, Experiment, Ga.; Georgia Historical Society, Savan- 
nah ; Michigan State Library, Lansing; Athemeum, Columbus, 
Tenn.; Dr. Robert Peter, Lexington, Ky.; Prof E. W. Clay- 
pole, Akron, 0. ; University of Cincinnati, Society of Natural 
History, Cincinnati Observatory, Cincinnati, 0.; Oberlio Col- 
lege, Oberlin, 0. ; Purdue Experiment Station, La Fayette, 
Ind.; Prof G. W. Hough, Evanston, III; State Historical 
Society of Wisconsin, Wisconsin Academy of Science, Arts 
and Letters, Madison. 

Accessions to the Library were reported from Prof. N. A. 
Cobb, Sydney, Australia; Great Trigonometrical Survey of 
India, Dehra Dun; Etat ludependant du Congo, Brussels, Bel- 
gium ; Musc'e Naturelle de Hongrie, Budapest; K. Akadcmie 
der Wissenschaften, Vienna, Austria ; Gesellschaft fur An- 
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of Agriculture, Anthropological Society, U. S. Fish Commis- 
sion, Census OflBce, Washington, D. C; Lick Observatory, 
Mt. Hamilton, Cal.; Iowa Masonic Library, Cedar Rapids; 
Geological Survey, Des Moines, la. ; Deutsche Wissenschaft- 
liche Verein, Santiago de Chile; Sociedad de Ingenieros, 
Puebla, Mex. 

Mr. Henry Carey Baird, in the following letter, presented 
to the Society, on behalf of the contributors, a handsome por- 
trait of George Ord, a former Vice-President of the Society : 

To THE PbBSIDBNT OF THE AMERICAN PHILOSOPHICAL SOCIETY : 

Mr, Pretident : — ^The pleasant duty has devolved on me, on behalf of a 
number of members of the Society, subscribers, of presenting to the So- 
ciety a portrait of the late George Ord. 

This portrait has been copied by Mr. T. Henry Smith from the original 
by John Nagle, painted in 1829, the property of the Academy of Natural 
Sciences, to the courtesy of the officers of which institution we are in- 
debted for permission to make this copy. 

3Ir. Ord was an eminent Philadelphian, having been born here in 1781, 
and died here January 24, 1866. He was elected a member of this Society 
October 17, 1817, was Secretary 1820-1827 and also in 1829, Vice-Presi- 
dent 1832-1835, Librarian 1842-1848, Treasurer 1842-1847, Councilor 
1836. From 1851 to 1858 he was President of the Academy of Natural 
Sciences. He was also a fellow of the Linnean Society of London. 

He was an intimate friend of the naturalist Alexander Wilson, and was 
his companion in many of his ornithological expeditions. Afier Wilson's 
death, in 1813, Mr. Ord completed the eighth volume of Wilson's Ornith- 
ology (Philadelphia, 1814). In 1825 he prepared a new edition of the 
last three volumes, and in 1828 published his Life of Wilson. In 1834 he 
-wrote the Memoirs of Thomcts Say, and in 1849 a Memoir of Oharks A, 
I^etueur. While his special department was that of natural history and 
cBpecially ornithology, his labors as a lexicographer were important, hav- 
ing aided in editing Johnson's Dictionary, and having contributed valu- 
able matter to the dictionary of Noah Webster. 

It seems eminently fitting that a portrait of this distinguished member 
of the Society should adorn the walls of its hall, and it is hoped that this 
faithful reproduction of Nagle's admirable picture may be thought worthy 
of the Bnbject. 

Philadelphia, May 4, 1894. Henry Carey Baird. 

The letter was ordered spread on the minutes with the list 
of donors. 

PROO. AXBR. PKILOS. 80C. XXXIII. 145. 2 G. PRINTED JUNK 15, 1894 



256 [M»ri8. 

Dr. Morris moved a vote of thanks to the doQors, which 
was adopted. 

Committees on " Membership " and the " Memorial Dinner " 
reported progress. 

A letter was received from Mr. Ben. D. Peter, Lexington, 
Ky., annoancing the death of bis father, Dr. Robert Peter, 
April 26, 1894, set. 89. 

Obituary notice of George de Benneville Keim was read by 
Dr. Brinton. 

Mr, Bache read bis views on " The Dynamics of Boxing." 

Nomination No. 1273 was read. 

Mr. Prime moved and Dr. Brinton seconded the following 
resolution : 

Beiolvtd. Tbnt J. Sergeant Price, tlie Treaauier of Ibo American Pkilo- 
Kopbical Society, Ib hcreliy authorized and directed to coat the vote ta 
wbicli the corp'"^'i<"> '^ eiilillcd as a policy holder and contributor of 
"Tlie Fliiladelpbia Cootributioneliip for the InsiiriLQCe of Ilouaea from 
Loss fcy Fire," at any election for Directors and Treasurer of llie corponi- 
tion last nanieii, lo serve for the year ending the second Monday of April, 
189.^. and to vole on any questions that may arise at tlie meetiDg at wbicli 
(he said election is held. 

The resolution was unanimously adopted. 

And the Society was adjourned by the presiding member. 
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Ix)ndon, Eng. ; Direction Gen^rale de Statistique, La Plata, 
S. A. 

Letters of acknowledgment were received from the Royal 
Mint, Melbourne, Australia (139, 140) ; Acaddmie Ilongroise 
des Sciences, Budapest (135, 136, 137); Schweizerische 
Naturforschende Gesellgchaft, Bern, Switzerland (142); Prof. 
Giovanni Capellini, Bologna, Italy (142) ; R. Academia di 
Scienze, Lettere ed Arti, Padua, Italy (142); UniversitiS de 
Lyon, Lyon, France (130-139, 141). 

Letters of acknowledgment (144) were received from the 
Geological Survey Department, Dr. Alfred R. 0. Selwyn, 
Ottawa, Canada ; Literary and Historical Society, Laval Uni- 
versity, Hon. J. M. LeMoine, Quebec, Canada ; Canadian In- 
stitute, Toronto ; Society of Natural History, Portland, Me. ; 
Dartmouth College, Prof. Charles H. Hitchcock, Hanover, 
N. H. ; Vermont Historical Society, Montpelier ; Rhode Island 
Historical Society, Providence ; Franklin Society, Providence, 
R. I. ; Boston Society of Natural History, Massachusetts His- 
torical Society, Public Library, Mr. Robert C. Winthrop, 
Boston, Ma^. ; Museum of Comparative Zoology, Mr. Robert 
N. Toppan, Prof. J. D. Whitney, Dr. Justin Winsor, Cambridge, 
Mass. ; Free Public Library, New Bedford, Mass. ; Essex Insti- 
tute, Salem, Mass. ; American Antiquarian Society, Worcester, 
Mass. ; Mr. George F. Dunning, Farmington, Conn. ; Connec- 
ticut Historical Society, Hartford ; Yale University, Profs. 
O. C. Marsh, W. D. Whitney, New Haven, Conn.; Agri- 
cultural Experiment Station, Storrs, Conn. ; State Library, 
t^rof. James Hall, Albany, N. Y. ; Buflalo Library, Buffalo, 
:N. Y.; Prof. Edward North, Clinton, N. Y.; Prof. J. M. 
Bart, Ithaca, N. Y.; Columbia College, N. Y. Academy of 
^£edicine, N. Y. Historical Society, American Museum of 
IH'atural History, N. Y. Hospital Library, Prof. Joel A. Allen, 
Hon. Charles P. Daly, Dr. Daniel Draper, New York, N. Y. ; 
^Vassar Brothers' Institute, Poughkeepsie, N. Y. ; Geological 
•Society of America, Rochester, N. Y.; Prof. W. Lo Conte 
Stevens, Troy, N. Y. ; Oneida Historical Society, [Jtica, N. Y. ; 
^ree Public Library, Jersey City, N. J. ; Prof, liobert W. 



Rogers, Madison, N. J, ; New Jersey Historical Society, New- 
ark, N. J.; Profs. W. Henry Green, Charles W. Shields, 
0. A. Young, Princeton, N. J. ; Dr. Charles B. Dudley, Altoooa, 
Pa. ; Dr. Robert H. Alison, Ardmore, Pa. ; Prof. M. H. Boyi, 
Ooopersburg, Pa. ; Hon. Eckley B. Coxe, Drifton, Pa. ; Dr. 
Traill Green, Prof. J. W. Moore, Rev. Thomas C. Porter, 
Easton, Pa; Mr. Andrew S. McCreath, Harrisburg, Pa.; 
Haverford College, Prof. Lyman B. Hall, Haverford, Pa. ; 
Mr. John Fulton, Johnstown, Pa. ; Linnean Society, Lancas- 
ter, Pa.; Prof. F. A. Genth, Jr., Lansdowne, Pa.; Mr. P. F. 
Hothermel, Linfield, Pa.; Hon. James T. Mitchell, Prof. 
Albert A. Smyth, Philadelphia ; Philosophical Society, West 
Chester, Pa.; Col. H. A. DuPont, Wilmington, Del.; U.S. 
Geol<^cal Survey, Surgeon-General's Office, U. S. Coast and 
Geodetic Survey, Smithsonian Institution, Catholic University, 
U.S. "Weather Bureau, Drs. J. S. Billings, W. J. Hoflfman, 
Col. Garrick Mallery, Prof. Charles A. Schott, Mr. William 
B. Taylor, Washington, D. C. ; University of Tennessee, 
Knoxville ; Texas Academy of Science, Austin ; University of 
California, Prof. Joseph Le Conte, Berkeley, Cal, ; Lick Ob- 
servatory, Mt. Hamilton, Ca!. ; Prof George Davidson, San 
Francisco, Cal. ; Academy of Natural Sciences, Davenport, la. ; 
State Historical Society, Iowa City, la, ; Kansas University 
(.Quarterly, Lawrence; Nebraska State Uistorical Society, 
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American Oriental Society, New Haven, Conn.; Historical 
Society, Buffalo, N. Y. ; Oneida Historical Society, Utica, 
N. Y. ; Zoological Society, Editor of the Naturalises Leisure 
Hour, Indian Bights' Association, Editors of the International 
Journal of Ethics, Prof. E. D. Cope, Dr. Charles A. Oliver, 
Philadelphia ; University of Michigan, Ann Arbor ; Observa- 
torio Meteorologico Central de Xalapa, Mexico ; Bureau d'Ex- 
changes Internationaax de Publications de la Bepublique 
Oriental de I'Uruguay, Montevideo ; Agricultural Experiment 
Stations, Fayetteville, Ark.; La Fayette, Ind.; Brookings, 
S. Dak. ; Tucson, Ariz. 

A photograph was received from the Yorkshire Geological 
and Polytechnic Society, Halifax, Eng., of Mr. James W. 
Davis, Honorary Secretary. 

Council met, and adjourned without business. 

The President appointed Dr. Buschenberger, who accepted, 
to prepare an obituary of Dr. W. V. Keating. 

Mr. Price moved, and Dr. Buschenberger seconded the mo- 
tion, to postpone the election of members until next regular 
time for election, on account of small attendance owing to 
very stormy weather. 

Mr. Lyman read his paper on " Some New Bed Horizons." 

Dr. Frazer followed with remarks on his own work in the 
same horizons as illustrated in Adams, York, Lancaster and 
Cumberland counties in the State. 

Prof. Cope read by title a paper from Prof. Scott entitled 
" Notes on the Osteology of Agriochoertcs Leidy ;" also a paper 
entitled " On the Lungs of the Ophidia," by himself. 

Prof. Barker read a communication entitled, "Comparative 
Study of the Chemical Behavior of Pyrite and Marcasite," 
by Amos Peaslee Brown. 

Dr. Frazer indicated his method of detecting forgeries in 
documents and handwriting. 

And the meeting was adjourned by the President. 
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PROCEEDINGS 

OP THE 

AMERICAN PHILOSOPHICAL SOCIETY 

HELD AT PHILADELPHIA FOB PR010TIN6 USEFUL KNOWLEDGE. 



Vol. XXXIII. July to Djccsmbbb, 1894. No. 146. 



Stated Meeting, September 7, 1894- 
President, Mr. Fbalky, in the Chair. 

The death of Lord Coleridge, Chief Justice of England, was 
announced. 

Mr. Lyman read the following correction of a statement 
made by Dr. Frazer in the last number of the Proceedings : 

"In the last issue of the Proceediogs, Vol. xxxiii, p. 216, for our last 
meeting. May 18, 1894, Dr. Persifor Frazer makes public a wholly mis- 
taken impression in regard to my position and influence in the State Geo- 
logical Survey. So far from being its ' quasi director,' I have never even 
l&ad the honor of being strictly speaking a regularly employed, salaried 
Assistant Geologist of the Survey, but have only done contract* work for 
it ; and have never had anything whatever to do directly or indirectly, 
by authority or by advice, in responsibility or in consultation, with the 
management or control of any part of the work of the Survey, except my 
own. 

"In writing out his remarks, he must have believed he had uttered 
them essentially as they are printed ; but anything in the least like so in- 
exact a statement in that matter would have been corrected at once. 

"Ben J. Smith Lyman." 

Mr. Prime spoke of the gold regions of South Africa. 
Pending nominations 1273, 1274, 1276 to 1801 (inclusive) 
were read. 

And the Society was adjourned by the President. 

FBOO. AMMSL PHUiOa. 600. XXXIII. 146. 2h. PBINTED NOV. 19, 1804. 



Staled Meeting, September 21, 189^. 



Prendeot, Mr. Fralet, in the Chair. 

Correspondence was submitted as followa: 

Letters acknowledgiDg the receipt of diploma from Br. 
Isaac Roberts, Crowborough, Sussex, England, and Hon. 
Bobert E. Pattison, Harrisburg, Pennsjlvania. 

A circular from the Royal Society of New South Wales, 
Sydney, in reference to prizes for 1894, 1895 and 1898. 

A circular from the Paleeographical Society of Australasia, 
Sydney, setting forth the objects of the Society. 

Communication from the Council of the Imperial Russian 
Geographical Society, in reference to the necessity of an Inter- 
national Agreement with regard to the publication of material 
contained in Naval Meteorological Journals. 

Circular from the Secretariat Qdni^ral de la Soci^t^ de G6o^- 
raphie de Toulouse, in reference to a decimal diviaioD of the 
day. 

Prospectus of the nature and objects of the Royal Institu- 
tion of Great Britain, London, England. 

A letter from N. Borovko, Odessa, Russia, in reference to 
the question of an international language. 

Letters of envoy were received from the Royal Society of 
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Society, Royal Society, London, Eng.; Royal Dublin Society, 
Royal Irish Academy, Dublin, Ireland ; Geological Society of 
America, Rochester, N. Y.; U. S. Naval Institute, Annapolis,* 
Md.; Musde de La Plata, La Plata, Argentine Republic, S. A.; 
Soci^td Scientifica du Chili, Santiago; Instituto Fisico Geo- 
grafico Nacional, San Josd, Central America. 

Letters of acknowledgment were received from the Tokyo 
Library, Tokyo, Japan (139, 140, 141); Linnean Society of 
N. S. Wales, Sydney (141) ; R. Geographical Society (Queens- 
land Branch), Brisbane, Queensland (141) ; Mr. Samuel Daven- 
port, Adelaide, S. Australia (141); Royal Society of Victoria, 
Melbourne (141) ; Public Library, Wellington, N. Z. (137, 
138, 141); Societas pro Fauna et Flora Fennica, Helsingfors, 
Finland (142); Physico- Mathematical Society, Kasan, Russia 
(140, 141, 142); Tashkent Observatory, Tashkent, Russia 
(142) ; Prof. Dr. Japetus Steenstrup, Copenhagen, Denmark 
(142); Biblioteca N. C, Firenze, Italia (142); R. Istituto 
Lombardo di Scienze e Lettere, Milan, Italy (142); R. Ac- 
cademia d. Scienze Lettere ed Arti, Modena, Italy (142); 
Societal Africana d^Italia, Naples, Italy (142); Prof. Giuseppe 
Sergi, Roma, Italia (142) ; R. Osservatorio deir University, 
Turin, Italy (142); Marquis Antonio de Gregorio, Palermo, 
Sicily (141); Socidt^ R. de Geographic, Anvers, Belgique 
(133, 142); R. Accademia degli Agiati, Rovereto, Tyrol (139, 
140,141); Gesellschaft fur Erdkunde, Berlin, Prussia (142); 
Naturhistorische Verein, Bonn (141); Naturwissenschaftliche 
Verein, Bremen, Germany (141) ; Naturforschende Gesellschaft, 
Emden, Prussia (141); Naturhistorische Gesellschaft, Han- 
over, Prussia (139, 141); K. Sternwarte, Leipzig, Saxony 
(141); Verein der Freunde der Naturgeschichte, Mecklenburg, 
Germany (141); K. Sternwarte, Munich, Bavaria (142); 
Naturwissenschaftliche Verein, Osnabriick, Prussia (141, 142); 
Blblioth^ue Cantonale, Lausanne, Switzerland (142); Aca- 
demia des Sciences et Belles Lettres, Angers, France (141); 
Sooi^t^ Linneenne, Bordeaux (142); Socidtd d'Histoire et 
d'Arcbsdologie, Chalon-sur-Saone, France (142); Socidtd des 
Sciences Naturelles et Arch<Sologiques de la Creuse, Gudret, 
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France (142) ; Bibliotb^que tlniversitaire, Lyon, France (142); 
Faculty des Sciencef, Marseille. France (114, 115, 116, and 
Catalogue, Parts i-iv) ; Soci^t6 Francaise de Physique, Soci^t^ 
de I'Eistoire de France (144), Rtidaction de ''Cofmoe" (142, 
144), Miniftre des Travaux Publics (LS8, 141), Compte de 
Cbarencey, M. Victor Duruy (144), Profs. B. Levaaaeur (142), 
E. Mascart (142, 144), Gaston Maspero (142, 144), L^d de 
Bosny (142), Marquis de Nadaillao (142), Paris, France. 

Letters ol acknowledgment (145) were received from Mr. 
Horatio Hale. Clinton, Ontario; Bowdoin College Library, 
Brunswick, Me.; Society of Natural History, Portland, Me. ; 
Amherst College Library, Amherst, Mass.; Massachuaetts 
Hit^torical Society, Athenseum, Boston Society of Natural 
History, State Library of Massachusetts, Boston Public 
Library, Mr. Robert C, Winthrop, Boston, Mass.; Museum of 
Comparative Zoiilogy, Profs. Alexander Agassiz, George L. 
Goodale, Mr. Robert N, Toppan, Dr. Justin Winsor, Cam- 
bridge, Mass. ; Essex Institute, Salem, Mass, ; Marine Biologi- 
cal Laboratory, Woods Bole, Mass.; American Antiquarian 
Society, Worcester, MaKS.; Riiode Island Historical Society, 
Providence; Mr. George F. Dunning, Farmington, Conn.; 
Connecticut Historical Society, Hartford ; Prof. O. C, Marsh, 
New Haven, Conn.; New York Historical Society, Meteoro- 
logical Observatory, American Museum of Natural History, 
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FultOD, JohnstowD, Pa.; Linnean Society, Lancaster, Pa.; Dr 
D. G. Brinton, Media, Pa. ; Academy of Natural Sciences, 
Engineers' Club, Historical Society of Pennsylvania, Mercau 
tile Library, Wagner Free Institute, Numismatic and Anti 
quarian Society, Editor of The Medical News, Public Library 
Library Company of Philadelphia, Hon. James T. Mitchell 
Gen. I. J. Wistar, Revs. W. H. Furness, H. Clay Trumbull 
Profs. John Ashhurst, Jr., Edward D. Cope, F. A. Genth, Jr. 
Lewis M. Haupt, H. W. Spangler, Drs. George Friebis, Morris 
Longstreth, Charles A. Oliver, C. N. Peirce, W. S. W. Rusch- 
enberger, Charles SchaflFer, William Thomson, Messrs. Richard 
L. Ashhurst, R. Meade Bache, Cadwalader Biddle, Lorin 
Blodget, Patterson DuBois, Jacob B. Eckfeldt, William A. 
Ingham, E. V. d'Invilliers, A. S. Letchworth, Robert Patter- 
son, Henry Phillips, Jr.^ Franklin Piatt, Theodore D. Rand, 
L. A. Scott, N. P. Tatham, Louis Vossion, Mrs. Helen Abbott 
Michael, Philadelphia; Prof. John F. Carll, Pleasantville, Pa.; 
Mr. Heber S.Thompson, Pottsville, Pa.; Dr. W. H. Apple- 
ton, Swarthmore, Pa. ; Rev. F. A. Muhlenberg, Reading, Pa. ; 
Philosophical Society, Hon. William Butler, Mr. Philip P. 
Sharpies, West Chester, Pa. ; Wyoming Historical and Geo- 
logical Society, Wilkesbarre, Pa. 

Accessions to the Library were reported from the Royal So- 
ciety of New South Wales, Mr. N. A. Cobb, Sydney, Aus- 
tralia ; Royal Geographical Society of Australasia, Melbourne; 
New Zealand Institute, Wellington; Geographical Society, 
Tokyo Library, Tokyo, Japan; Government Observatory, 
Madras, India; Socidtd Phys.-Math^matique, Kasan, Russia ; 
Socidt^ des Naturalistes de la Nouvelle Ruissie, Odessa ; K. K. 
Mineralogische Gesellschaft, Comit^ Geologique, Physikalische 
Central Observatoriums, St. Petersburg, Russia ; Balaviaascbe 
Oenootschap van Kunsten* en Wetenschappen, Batavia, Java ; 
K. Bibliotheek, K. ZoologischBotanische Genootschap, 
'S Gravenhage, Holland; Soci^te Hollandaise des Sciences, 
Mus^e Teyler, Haarlem, Holland ; Friessch Genootschap voor 
Geschied. Oudheid en Taalkunde, Leeuwarden, Friesland ; 
Maatsobappij der Nederlandsche Letterkunde, Holland ; 
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Soci^t^ Batave de Pbiloaophie Experimentale, Bottdrdam, 
Holland; NaturforscheDde Verein, BriiDD, Austria; Siebea- 
burgiaohe Vereia fiir NaturwinsenBobartea, Hermanstadt, 
Transjlvania ; Qesellschaft der WiaseDEchafteii, K. K. Stern- 
varte, Frag, Bohemia; Physikalische Geeellsohaft, Deutsche 
Geologieche Qesellschaft, K. F. GeologiBohe Landesanstalt nnd 
Bergakademie, K. F. Meteorologische Institut, Berlin, Prussia ; 
Naturhistorixche Tereiu, Bonn, Prussia; Phynikaliech-Medi- 
(sinische Soeiotfit, Erlangen, Bavaria ; NaturwiBsensobartliehe 
GeBellachaft " Isis," Dresden, Saxony ; Gesellschafl zur Befdr- 
deruuK der geeammten Naturwissenschaften, Marburg, Prus- 
sia; Yerein der Freunde der Naturgesohicbte, Meoklenburg, 
Germany; Wiirttembergische Yerein fiir Handelsgeograpbie, 
Stuttgart; Soci^t^ de Physique, Geneva, Switzerland; Sooi^td 
Toeeana di Suienze Natural!, " 11 Nuovo Cimento," Plea, Italy ; 
Cuinitato Geologico d'ltalia, Rome; Soci^t^ Linn^ne, Bor- 
deaux, France; Socidt4 d'llistoire et d'Arch<^oIogie, Chalon- 
Hur-Saone, France ; Bureau dea Longitudes, Soci^t^ Zoologique, 
SocitStiJ Frau^aise de Pliyaiquc, Museum d'llistoire Naturelle, 
SooitStS de I'llistoire de France, Socii5ti5 Philologique, Paris, 
France; M. Edward Piette, Saint-Qoentin, France; Britiab 
ABBocialion for the Advancement of Science, Zoological So- 
ciety, Prof. Henry Wikle, Loudon, Eiig, ; Natural History and 
Pliilosophieal Society, Belfast, Ireland; Royal Irish Academy, 
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Geological Survey, Washington, D. C. ; Mr. C. E, Jones, Au- 
gusta, Ga. ; University of Nebraska, Lincoln ; Instituto Fisico- 
Geografico y Museo Nacional, San Jos^, Costa Rica, C. A. ; 
Museo de La Plata, Argentine Republic, S. A. ; Ministry of 
Foreign Aflfairs, Caracas, Venezuela, S. A. ; South African 
Philosophical Society, Cape Town; Agricultural Experiment 
Stations, Manhattan, Kans., Madison, Wis. 

A photograph for the Society's Album was received from 
Mr. H. A. Hill, Boston, Mass. 

A circular from the R. Accademia delle Scienze, Turin, 
Italy, announcing the death of its President, Prof. Comm. 
Michele Lessona. 

The deaths of the following members were reported to the 
Society: 

Brugsch Bey, Berlin, Prussia ; died September 10, 1894, 
»t. 67. 

Prof. Heinrich Helmholtz, Charlottenberg, Germany ; died 
September — , 1894. 

Prof. William Dwight Whitney, New Haven, Conn. ; died 
June 7, 1894, aet, 67. 

i)r. William T. Barnard, Boonton, N. J.; died May 9, 
1894. 

Rear- Admiral Edward Yorke Macauley, Philadelphia ; died 
September 14, 1894, aet. 68. 

Dr. Robert Peter, Lexington, Ky. ; died April 26, 1894, 
8dt. 89. 

On motion, the President was authorized and requested to 
appoint a suitable person to prepare the usual obituary notice 
for the late Admiral Macauley.* 

Dr. Cope presented for the Transactions a paper on the 
" Taxonomy of the Ophidia," which was, on motion, referred 
to a Committee of three members, to be appointed by the 

President.f 

Prof. Cope made an oral communication in reference to a 
late review in the Archiv fur Anthropohgie (Braunschweig, 

* Dr. Perrifor Frazer was subsequently appointed. 

fDrs. Ryder, Chapman and Sharp were subsequently appointed. 



WW [OctS, 

1893) upon his views of the anceetrj of mao, pointing oat 
the errora into which the reviewer had fallen. 

Pendiug nominations Noa. 1273, 1274, 1276 to 130L, inclu- 
Hive, and new nominatioDa 1302 and 1303 were read. 

And the Society was adjourned by the President. 



Stated Meeting, October 5, 1894. 
President, Mr. Fbalbt, in the Chair. 

Correppondeaee was aubmitted as follows : 

Letters of envoy were received from the K. Siichsische 
Gesellflchan, der Wisaenachaften, Leipzig, Saxony ; Rofal Ob- 
servatory, Greenwich, Eug.; Itoyal Statistical Society, Zoiilo^- 
ca! Society, London, Eng.; Mus^e de La Plata, Argentine Re- 
public. 

Letters of acknowledgment were received from the Geologi- 
cal Survey of India, Calcutta (142); Norwegian Society of 
Science, Throndligen, Norway {141, 142); B. Academy of 
Sciences, K. Statixtiska Central Byran, Prof. A. E. Nor- 
(lenHkii'iId, Stockholm, Sweden (144) ; Prof. J. J. S. Steenstrup, 
Co|jeiiliHgeri, Iteumark (144); Royal Society of Sciencep, 
1'rnf^ue, Buherain (137-141); Deutsche Geologisclie Geaell- 
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sophical and Literary Society, Leeds, Eng. (144) ; Royal So- 
ciety (142, 144), Geographical Society (144), R. Meteorological 
Society (142, 144), R. Astronomical Society (142, 144), Linnean 
Society (142, 144), Geological Society (144), Society of An- 
tiquaries (142), Microscopical Society (142), Royal Institution 
of Great Britain (142, 144), Meteorological Office (144), 
Zoological Society (144), Victoria Institute (142, 144), Prof. 
William Crookes (142), Mr. C. Juhlin Daunfelt (142, 144), Dr. 
W. H. Flower (142), Sir John Lubbock (144), Col. William 
Ludlow (142, 144), Sir James Paget (142, 144), Sir Rawson W. 
Rawson (142, 144), Sir Henry Thompson, London, Eng. (142, 
144) ; Geographical Society, Prof. W. Boyd Dawkins, Man- 
chester, Eng. (142, 144) ; Natural History Society, Newcastle 
upon Tyne, Eng. (142, 144); Mr. Alfred R. Wallace, Park- 
stone, Dorset, Eng. (142) ; Royal Geological Society of Corn- 
wall, Penzance, Eng. (142, 144); Dr. Isaac Roberts, Crow- 
borough, Sussex, Eng. (144); Sir Henry Bessemer, Surrey, 
Eng. (144); Yorkshire Geological and Polytechnic Society, 
Yorkshire, Eng. (142, 144); Royal Society (142), Prof. James 
Geikie, Edinburgh, Scotland (142, 144) ; Philosophical Society, 
Geological Society, Glasgow, Scotland (142). 

Accessions to the Library were reported from M. N. A. 
Cobb, Sydney, Australia ; K. N. F. Universitetet, Christiania, 
Norway; Gesellschaft fiir Anthropologic, Ethnologic, etc., 
Gesellschaft fur Erdkunde, Berlin, Prussia; Naturhistorische 
Gesellschaft, Hanover, Prussia ; Physikalische dkonomische 
Gesellschaft, Konigsberg ; Institut Grand-ducal, Luxemburg, 
Germany ; Verein fiir Erdkunde, Metz, Germany, Soci^t^ 
Helv^tique des Sciences Naturelles, Lausanne, Switzerland ; 
Direzione General della Statistica, Ministero di Agricoltura, 
Institut International de Statistique, Rome, Italy; M. G. 
Monret, Nioet, France ; Prof Emil Levasseur, Paris, France; 
Ronsdon Observatory, Lyme Regis, Eng.; R. Cornwall Poly- 
technic Society, Falmouth, Eng.; Royal Observatory, Green- 
wich, Eng.; Lords Commissioners of the Admiralty, Linnean 
Society, Ijondon, Eng.; Natural History and Antiquarian 
Society, Penzance, Eng.; Nova Scotian Institute of Science, 
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Halifax ; University Laval, Quebec, Canada ; Natural History 
Society, Montreal, Canada ; Royal Society of Canada, Ottawa ; 
Superintendent of City Trusts, Dr. D. G. Brinton, Mr. Henry 
Phillips, Jr., Philadelphia ; Siemens and Halske Electric Com- 
pany of America, Chicago, 111.; Observatorio N. Argentino, 
Cordoba, Argentine Republic ; Mus^ de La Plata, Argentine 
Republic. 

The President reported the appointment of Dr. Persifor 
Frazer to prepare the obituary notice of the late Admiral 
Macauley. 

Dr. J. Cheston Morris read a paper on " The Eihica of 
Solomon," as illustrated by the Book of Ecclesiastes, with a 
translation from the Septuagint. 

Pending nominations Noa. 127S, 1274, 1276 to 1303 inclu- 
sive were read. 

The Committee appointed April 20, 1894, " to consider the 
state of the Society," etc., made the following report. 

Philadklfhia, October 5, 1804. 

The Committee, appointed under the resolution adopted by 
the American PliiloBophical Society, April 20, 1894, " to take 
into consideration the state of the Society and to report whether 
any, and if any, what measures it may be expedient to take for 
increasing the resident membership of the Society, and promot- 
ing its uscfutncBB, and whether in effectuating these purposes it 
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curred in by other members. The board of officers and council may al^o 
nominate candidates for membership ; and such nominations sliall be cer- 
tified to the Society by minute thereof in writing, attested by the clerk of 
said board. 

8. No person shall be balloted for, unless his nomination, with the 
names of the members proposing him, or the minute of the board of officers 
and council, made as aforesaid, shall have been publicly read to the 
Society at the two stated meetings preceding that at which the balloting 
takes place. Nor shall any person be deemed duly chosen unless three 
fourths of the votes given shall be in his favor. 

4. Before entering upon an election for members, one of the secretaries 
shall read the names of the several candidates ; and any member may 
then, for the information of the Society, speak to their character and 
qualifications for membership. 

5. The names of the candidates and their places of abode shall be desig- 
nated on the ballots, and the names of the officers shall be called in the 
order of their seniority by the acting secretary, the members thereafter 
depositing their ballots. The name of a candidate struck from a ballot 
or not voted for shall be considered as a vote adverse to that candidate; 

6. After all the other business of the meeting shall have been disposed 
of, the ballot box shall be opened by the secretaries, or in their absence 
by two tellers, to be appointed by the presiding member, who shall then 
declare to the Society the result of the poll. 

7. The members are mutually pledged not to mention out of the 
Society the name of any candidate proposed, nor of any withdrawn or un- 
successful candidate ; and the papers containing the names of the unsuc- 
cessful candidates shall be destroyed immediately after the election. 

8. Every member, upon his introduction into the Society, shall be pre- 
sented to the presiding officer, and shall subscribe the laws. 

9. Such members as reside within ten miles of the hall of the Society, 
and such other members as desire to vote at the meetings and elections, 
shall pay an admission fee often dollars, and annually thereafter, on the 
first Friday of January, a contribution of five dollars. The payment of 
fifty dollars at one time, by a member not in arrears, shall exempt him 
from all future annual payments. 

10. Members-elect, residing within ten miles of the hall, shall lose the 
right of membership unless they subscribe the laws and pay their admis- 
sion fee within one year after their election. Any member liable to an 
annual contribution, who shall neglect or refuse to pay the same for the 
term of two years, shall be notified by the treasurer in writing, on or be- 
fore the second Friday in January after such default, that his rights as a 
member are suspended ; and, in case the said arrears, together with the 
contribution due on the first Friday in January after such notice, shall 
not be paid to the treasurer on or before the 8aid last-named day, the 
membership of such defaulting member shall be forfeited, his name 
stricken from the roll, and reported to the Society by the treasurer. 
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11. On iha Society being informed of the deAth of & member, the fut 
shall be enlered on the records, snd a member mny he sppointed to pn- 
pare an obltuar; notice of the deceased. 

12. The obituary notices of members shall be read to the Society, mad 
tbey sliall be b»und together wheaerer tliey are snfflciently numerous to 
form a volume. 

That in the place of this, Chapter I shall read as foUoirs : 
CHAPTER L 

or TBK MEMBERS, AKD VADRKR OP THBIR BLBCTIOX. 

Section 1. The election of members shall be b^ ballot, and shall 
form part of the slated huainess of Chi: meetings on the third Fridays of 
February, May, October and Decern lie r. 

No other business sball be transncLed at such meetings until the ballot- 
ing for the election of members is completed and the result thereof 
reported to the Society. 

SscTioK 3. A. Committee on Nominations to consist of five members 
of the Society, not members of the Board of Officers and Council, shall 
be chosen by ballot on tlie third Friday of October in each year, to which 
Committee shall be referred all nominailons Of cmdidales for member- 
ship, and It shall consider and report from the lUts of Domiaalions an 
referred auch persons as said CiimmlUee may deem worthy of election to 
membership. To make sucli recommendations the vote of the said Com- 
tniitee sbnll, for each person recommended, he unanimous. 

The niimeB of the persons so recommended for membership shall be 
posted in a convenient place for inspection in the hall of the Society for 
three weeks preceding the election of members. 

Section 3. A member may, al any meeting, nominate In vtrlling a 
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A proper number of tickets coQtaining the names of the candidates 
favorably reported by the Committee on Nominations shall be printed 
under the direction of the Librarian, and be ready for distribution 
among the members at the time designated for holding the election. 

Section 6. Such members as reside within thirty miles of the hall of 
the Society, and such other members as desire to vote at the meetings 
and elections, shall pay an admission fee of ten dollars, and annually 
thereafter, on the first Friday of January, a contribution of five dollars. 
The payment of one hundred dollars at one time, by a member not in 
arrears, shall exempt him from all future annual payments. 

Section 7. Members-elect, residing within thirty miles of the hall, 
shall lose the right of membership unless they subscribe the laws and 
pay their admission fee within one year after their election. Any mem- 
ber liable to an annual contribution, who shall neglect or refuse to pay 
the same for the term of two years, shall be notified by the Treasurer in 
writing, on or before the second Friday in January after such default, 
that his rights as a member are suspended ; and, in case the said arrears, 
together with the contribution due on the first Friday in January after 
such notice, shall not be paid to the Treasurer on or before the said last- 
named day, the membership of such defaulting member shall be forfeited, 
his name stricl&en from the roll, and reported to the Society by the Treas- 
urer. 

Section 8. On the Society being informed of the death of a member, 
the fact shall be entered on the records, and a member may be appointed 
to prepare an obituary notice of the deceased. 

SsoTiON 9. The obituary notices of members shall be read to the 
Society, and they shall be bound together whenever they are sufficiently 
numerous to form a volume. 

2. That Chapter II, Section 5, which now stands : 

5. No one shall be esteemed a qualified voter at the election, who has 
not subscribed the laws and paid the admission fee, or who is in arrears 
to the Society, or has not attended a meeting during a wliole year next 
preceding the election, 

shall be amended to read as follows : 

Section 5. No one shall be esteemed a qualified voter at the election, 
who has not subscribed the laws and paid the admission fee, or who is in 
arrears to the Society. 

3. That Chapter VII (Of the Officers and Council), Section 7, 
which now reads : 

7. The president and senior secretary of the Society shall be, ex officio, 
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the president and clerk at llieir meettnga ; and thrtt of llielr number shall 
be a qaomm. 

be amended ao as to read : 

Srctiok 7. The President and Senior Secretarr of iho Soctet; shall be. 
tx-ojpeto, ihe Preeident and Clerk at lh«Ir meeUngs ; and teun of thefr 
number shall be a qaorum. 

4. To change Chapter VIII (Of the Librarian), so thnt Sec- 
tion 3, which now reads : 

8. Ho ahall ailend at the library at every meeting of the Society, and 
daily, excepting SundajB, from tO A.M. la 1 P.J/., except when allowed 
leave of absence by the presiding officer of the Bocieiy, and shall then, 
and at anch other times as he may think proper, lead out to any resident 
member of the Society, who is not indebted to him for fines or forfeit- 
ures, any books belonglag to the library, except t!ie last volumes and 
loose numbers of periodical Journals, and except recent donations made 
to the Society, which shall not be lent out ; taking from each member 
borrowing a book an obligailon, with a sufficient penally, to reiurn the 
same uninjured, wllhin one month tbereatter, subject to a fine of fifty 
cents at every stated meeting that shall occur after Ihe limited period 
before he return* the book, and a forfeiture of double the value of the 
book, or of the set of which it is one, if not returned In six months after 
being borrowed. 

80 that it eball stand as follows : 

Section 3. He shall attend e 
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paid monthly from the treasury of the Society, and his services shall 
commence on the first Monday after his eleciion. 

be amended to read : 

Section 9. He shall receive an annual salary of nine hundred dollars, 
to be paid monthly from the treasury of the Society, and his services shall 
commence on th^ first Monday after his election. 

That a new section be inserted at the close of the Chapter, as 
follows : 

Section 10. The library shall be closed during the months of July and 
August, but members desiring to use the same shall be permitted to do so 
under such arrangements as may be made by the Committee on the 
Library. 

5. To amend Chapter IX, Section 3, which now stands as 
follows : 

8. The qualified voters present at any stated or special meeting shall be 
a quorum, and be competent to elect members, dispose of property, ap- 
propriate money, and award premiums ; but no property shall be alienated 
or encumbered, except by the rote of three-fourths of the qualified voters 
present, and given at two successive stated meetings. For the transaction 
of the ordinary business, the reception and reference of communications 
on literary, scientific, or other subjects, all other members present shall 
be deemed competent to act, and, in the absence of qualified voters, shall 
form a quorum^ 

so as to read : 

Section 8. Twenty qualified voters present at any stated or special 
meeting shall be a quorum, and be competent to elect members, dispose 
of property, appropriate money, and award premiums ; but no property 
shall be alienated or encumbered, except by the vote of three-fourths of 
the qualified voters present, and given at two successive stated meetings. 
For the transaction of the ordinary business, the reception and reference 
of communications on literary, scientific, or other subjects, all other 
members present shall be deemed competent to act, and, in the absence 
of qualified voters, shall form a quorum. 

All of which is respectfully submitted, 

Frederick Prime, Chairman, 
W. P. Tatham, 
F. Fraley, 
George H. Horn. 
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Mr. Prime moved that the reportoF the Committee be made 
the stated business of the meeting to be held on Friday, 
October 19, 1894, and that the Secretaries be directed to priot 
and distribute the report to the resident members before the 
next meeting. 

The motion being seconded was carried. 

And the Society was adjourned by the President. 



Stated Meeting, October 19, 189^. 
Preadent, Mr. Fralbt, in the Chair. 

Correspondence was reported as follows : 

I^etters of envoy were received from the Geological Survey 
of India, Calcutta ; Socidt^ R. dea Sciences, Upeal, Sweden ; 
K. Sachsiche Gesellachaft der "Wissenschaften, Leipzig; K. 
Geodatisches Institut, Central Bureau der Internationalen Erd- 
mesBung, Potsdam, PruBsia ; Verein fiir Vaterliindische Natur- 
kunde in Wtirtemberg, Stuttgart; Academy of Science, St. 
Louis, Mo. 

A letter was received from the B. Accademia delle Scienze, 
Torino, Italia, announcing the death of Ariodante FaCretti, 
one of its members. 
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(144); Royal Observatory, Edinburgh, Scotland (142, 144); 
Mr. Horatio Hale, Clinton, Canada (144); Bowdoin College 
Library, Brunswick, Me. (144) ; Dr. Justin Winsor, Cambridge, 
Mass. (142); Marine Biological Laboratory, Woods Holl, 
Mass. (142); State Library, Albany, N. Y. (142, 144); Prof. 
J. E. Oliver, Ithaca, N. Y. (144) ; Academy of Science, Roches- 
ter, N. Y. (144); Mr. Arthur Biddle (144), Dr. John H. Brin- 
ton (142), Mrs. Helen Abbott Michael (144), Messrs. J. G. Ro- 
sengarten (144), Julius F. Sachse (144), L. A. Scott (141, 144), 
Philadelphia; Prof. John F. Carll, Pleasantville, Pa. (141); 
Prof. J. T. Rothrock, West Chester, Pa. (144); U. S. Naval 
Institute, Annapolis, Md. (144) ; Bureau of Ethnology, Hon. 
William Strong, Washington, D. C. (141); Academy of 
Science, Austin, Texas (142, 144) ; University of Iowa, Iowa 
City (114); Agricultural Experiment Station, Manhattan, 
Kansas (141, 142, 144) ; Washburn College, Kansas Academy 
of Science, Topeka (144); Lieut. A. B. Wyckoflf, Seattle, 
Wash. (144); Historical Society of Southern California, 
Los Angeles (144); Prof. Daniel Kirkwood, Riverside, Cal. 
(144) ; Bishop Orescencio Carrillo, Merida, Mexico (144) ; Ob- 
servatoire Mdt^orologique Central de Mexico, Observatorio 
Astronomico de Tacubay a ( 144) ; Commissao Geographica e 
Geologicade San Paulo, Brazil (136, 139, 140); Institute of 
Jamaica, Kingston (l'^2). 

Letters of acknowledgment (145) from the New Hampshire 
Historical Society, Concord ; Vermont Experiment Station, 
Burlington; Rhode Island Agricultural Experiment Station, 
Kingston ; Providence Fianklin Society, Providence, R. I. ; 
State Library, Albany, N. Y. ; Agricultural Experiment Sta- 
tion, Geneva, N. Y.; Geological Society of America, Roches- 
ter, N. Y. ; Oneida Historical Society, Utica, N. Y. ; Prof. 
Robert W. Rogers, Madison, N. J. ; Prof. Charles W. Shields, 
Princeton, N. J.; Dr. Charles B. Dudley, Altoona, Pa.; Prof. 
Lyman B. Hall, Haverford, Pa. ; Mr. P. F. Rothermel, Lin- 
field. Pa. ; Dr. Persifor Frazer, Prof. H. D. Gregory, Philadel- 
phia; Mr. Thomas Meehan, Germantown, Philadelphia ; Enoch 
Pratt Free Library, Maryland Institute, Peabody Institute, 
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Baltimore, Md. ; Mr. T. L. Patterson, Cumberland, Md. ; U. S. 
Geological Survey, Library Surgeon General's Office, U. S, 
Weather Bureau, Messrs. John S. Billings, W. J. Hoffman, 
Garrick Mallery, Charles A. Schott, William B. Taylor, Wash- 
ingtOD, D. C. ; University of Virginia, Leander McCormick 
Observatory, Prof. J. W. Mallet, University of Virginia, Va. ; 
Mr. Jedediah Hotchkis?, Staunton, Va. ; Agricultural Experi- 
ment Station, Balcigb, N. C; Georgia Historical Society, Sa- 
vannah; Newberry Library, Chicago, 111.; Rantoul Literarv 
Society, Kantoul, 111.; State Historical Society, Iowa City; 
Prof. E. W. Claypole, Akron, 0.; Cincinnati Observatory, 
O. ; Journal Comparative Neurology, Granville, O.; Oberlin 
College Library, O.; Purdue Experiment Station, LaFayette, 
Ind. ; State Historical Society of Wisconsin, Academy of 
Soiences, etc., Madison ; Kansas Academy of Science, Topeka ; 
University of California, Prof. Joseph Le Conte, Berkeley, 
Cal. ; Historical Society of Southern California, Los Angeles ; 
Lick Observatory, JEt. Hamilton, Cal.; Prof. Daniel Kirk- 
wood, Kiverside, Cal.; Nebraska State Historical Society, 
Lincoln; Colorado Scientific Society, Denver; University of 
Wyoming, Laramie ; South Dakota Agricultural College, 
Brookings; Academy of Science, Tacoma, Wash.; Bishop 
Crescencio Carrilio, Merida, Mexico ; Observatorio Astrono- 
mico Nacional, Don Mariano Barana, Mexico, Mex. 
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versity of California, Berkeley; University of Wisconsin, 
Madison ; Historical Society, Lincoln, Neb. ; Geological Sur- 
vey, Minneapolis, Minn. ; Observatorio Astronomico y Me- 
teorologico, San Salvador, Central America ; Sociedad Cienti- 
fica Argentina, Dr. Estanislao S. Zeballos, Buenos Aires, South 
America ; Observatorio Nacional Argentina, Cordoba, South 
America. 

The death of Dr. Oliver Wendell Holmes (Boston) was an- 
nounced, October 7, 1894 (set. 86). 

The proposed amendments to the Laws of the Society were 
taken up. 

The Librarian stated that public notice had been given in 
the newspapers that the Society would consider same at this 
meeting, and furthermore, that printed copies of the said 
amendments had been sent to the members before the date of 
the meeting, and that the quorum required by the Laws was 
present. 

Mr. Prime moved to consider Sections 1 to 5, Chapter I, 
inclusive, together. The motion was carried. 

Mr. McKean moved to amend paragraph 2 of Section 1, to 
strike out *'no other business shall be transacted at such meet- 
ing until the balloting for the election of members is completed 
and the result thereof reported to the Society," and to substi- 
tute instead at end of Ist paragraph, " and it shall have priority 
over all other business until the balloting be completed." 

The President stated that, agreeably to the custom of the 
Society, if any amendments were agreed to, that the Law so 
amended must lie over for two weeks. 

Mr. McKean's motion was put and carried. 

Mr. McKean moved to strike out the words *• not members 
of the Board of Officers and Council" from Section 2. 

Mr. McKean moved to amend the same section by striking 
out the words " be unanimous " and inserting instead " there 
shall be an affirmative vote of at least three members of the 
Committee." 

The members discussed the question of public posting of 
names in the Society's Hall. 



Mr. Prime submitted the following substitute for Section 2 : 

Section 3. A Committee on Nomf nations to consist of iti: members 
shftll b« cbosen bj ballot at the Stated Hotting of the Bociety, to be held 
on the tblid Friday of November, 1894, of whom two sball aerre for one 
year, two for two years, and two for three years, and annually theremRer 
on the third Friday in November, two members of laid Commiltae sball 
be chosen by ballot to surre for three years, but the retiring membera 
shall not he eligible for re-eUctlon, until a year from the expiration of 
their office. Any memtwr not attending a meeting of Iha Committee Tor 
six months shall be deemed to have vacated bli office. Vacancies in tbis 
Committee occurring from any cause whatever, shall be Slled by appoint- 
ments made by the President of the Society, or if there be no President in 
office, then bj the senior Vice- Pie Bid en t. To this Committee shall be 
referred all nominations of candidates for membership, and it shall con- 
sider and report from the liais of nominationa so referred, such persona as 
said Commiiiee may deem worthy of election to memherelilp. 

To make such recommendations, the vote of at least four members cf 
said Committee shall be required. The names of the persona so recom- 
mended for membership shall be poated in a convenient place for inspec- 
tion in the Hall of the Society for three weeks preceding the election of 
membera. 

Members spoke to the amendment. 

Mr. Prime called for a vote on bis amendment. 

Dr. Cope oB'ered the following amendment: "That a vote 
of tliree members of the paid Committee shall be a majority." 

The vote was taken on Mr. Prime's motion, and it was car- 
ried by 18 ayes, 4 nays. 
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Dr. Morris moved to strike out second paragraph of Section 
2, and substitute as follows : 

All noinioations shall be open to inspection by members of the Society 
when the Hall is open, under charge of the Secretaries. 

The Committee on Nominations shall hold stated meetings on the sec- 
ond Fridays of January, April, September and November, when those 
interested may state their reasons for or against any candidate: but the 
members of the Society are mutually pledged not to mention out of the 
Society the name of any candidate proposed, nor of an}* withdrawn or un- 
successful candidate : and the papers containing the names of unsuccess- 
ful candidates shall be destroyed immediately after the election following. 

Dr. Cope moved that the words " the names of the persons 
so recommended for membership shall be placed in a conve- 
nient place for inspection in the Hall of the Society for three 
weeks preceding the election," be struck out. 

Mr. Prime explained the reason of the paragraph. 

Dr. Brinton moved to adjourn. The motion was lost 
ayes 7, nays 14. 

The question being taken on Dr. Cope's motion, it was car- 
ried. 

Dr. Greene moved to indefinitely postpone action on the 
amendments. 

Mr. Prime moved to make the amendments prepared by the 
Committee the stated business of the next regular meeting. 

It was moved to adjourn. Carried, ayes 17. 

And so the Society was adjourned. 
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Some Caal Jfeaiure Sections 2feitr Ftytona, Wett Virginia. 

By Benj. Smith Lyman. 

(Read before Iht Amerifan Philotophical Socitly, A'aeember t, ISfif.) 

Some results of a couple ofrougli aurveys made Id 1S7S, near Peytooa, 
Boone Co., W. Va., thnugb 'without any addition from later ubservaticinB, 
may be a UBefiil contribuiion towards the eloddalion of the geology of < 
Ibat regioD. The graphic comparisou of columoar sections there with 
Prof. J. J. SteveDBon's careful general fection io the northern edge of 
that Stale, as publUhed, witbuut any diagram, in our TVnruiifftont, Vol, 
XT, p. 15, 1872. shows a remarlialile general ugreement, coosidering the 
great distance. The present sections also help very much in the identifl- 
cation ofihe dillerent coal beds of lUo region. liliherioinsulBciently stnillcd, 
as remarlted by Prof. I. C. White, in hia valuable " Stratigmpliy of tiie 
Bituminous Coal Field of Western Pennsylvania, Ohio and Weal Vir- 
ginia," y. a. Oeol. Burt. BulUtin, No. 85,p. 148, 18»l. 

It will be well lo indicate first, tvUh some precision, the eliuallon of the 
tracts surveyed, and then briefly their main topographical features: be- 
fore giving the geological details of the general structure and of the 
special observed facts, and pointing out the remarkable agreement of ihe 
resulting columnar sections wlib the distant northern section, and djscuu- 
Ing Ihe identlBcalion of beds that is consequcnlly lo be inferred. 
BtTCA-riON. 

The accompanying nmall map shows in a general way the s 
the two tracia and Iheir relative posiiiim. 
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One of the surveys covered the tract owned by the Pcytona Cannel 
Coal Company, at Peytona, on Coal River, thirty-five miles above Coals- 
mouth (or St. Alban's), on the Kanawha, and about twenty -two miles by 
road south of Charleston, the State capital, and twelve miles southerly 
from Brownstown. It is a tract of 6187 acres, in the shape nearly of an 
oblong square about five miles long by a mile and three-quarters wide, 
with the long sides running about northeast. 

The other survey covered the two Parker tracts on Lens Creek (marked 
as Callacham's Creek, on some maps), both together about 6500 acres, 
and somewhat in the shape of a leg of mutton, or of a rather one sided 
oak leaf with the stem of the leaf or smaller end about a mile southwest 
of the mouth of the creek, near Brownstown, on the Kanawha, ten miles 
aboTe (southwest of) Charleston, and with the eastern side running in a 
sinuous course southerly about three miles and a half, and the western side 
mainly following the course of the creek. The southwestern corner is 
about four miles northeast of Peytona. 

LAY OP THE LAND. 

The land of both surveys has the same general topographical character 
that is found under like geological conditions throughout so large a region 
in West Virginia and western Pennsylvania, namely, very steep, often 
cliflfy, hillsides and narrow valleys, with the hills rising 800 to 900 feet, or 
even more to summits that are mostly narrow, here and there even sharp, 
but in some places broad and flat, and with narrow strips of nearly flat 
land, up to a couple of hundred yards in width, along the lower and com- 
paratively level parts of the streams. The lowest points in each survey 
are some 600 feet above sea level. 

The Peytona tract is drained by Coal River, flowing westward across its 
northern end, and in the central part by Indian Creek, flowing northerly, 
the western edge by the eastern branches of Droddy's Creek, up as far as 
its Lick Fork at the southwest corner ; and the southern corner by the head 
waters of the Sandy Lick Fork of Laurel Creek. 

On the Parker tract, the lower part of Lens Creek, from its forks north- 
eastward three-quarters of a mile to its mouth forms the stem of the oak- 
leaf shape, and the midrib of the leaf is the left lork of Lens Creek, with 
long side ribs and veinlets on the western side, and shorter ones on the 
east. A narrow strip besides is added along the west, containing the most 
eastern branches of the right lork of Lens Creek, which forms the western 
boundary. Both forks iall only fifty or sixty feet to the mile for four 
miles above their union ; but above that much more rapidly. 

GEOLOGY, 

Structure. — The geological structure that occasions the peculiar topo- 
graphical character, with flat, table-like hilltops here and there, with flat 
valleys and with many clifls on the almost uniformly abrupt hillsides is, 
of course, the very level bedding of a great thickness of rocks at a suffi- 
cient height above sea-level. 
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Tn the nonhern part of tLe Peytona tract, the rock beds *eem lo He 
pretty reguhir, wiih the very geolle dip of 1 to lOj, or 61} feet to Ihe 
mile, Boutb easterly, and theathheot N. 14p E. The same dip and strike 
perhaps continue throughout the southern pait of the tract, but Ihc lack 
of HiirTeys (here leaves this point uocerlain. There are alight local varia- 
tioDB from the general dip causing "swamps" in Ihe mlues, say one hun- 
dred yards across, aod slaking, say, one or two feet ; sach svamps, how- 
ever, as are common to all our western, fliit-lylug coal measures. 

On Ihe Parker tracts tlie dip is so slight that without much careful lev- 
eling it would be impossible to tell exactly what it is, or whether it is the 
same throughout the tracts. It seemed at ilie time of Ihe survey and of 
droning the map, to be in general uniform throughout Ihem, and to be 
towards the north -DortlieiLst (N. SOO B.) about one foot in 78, or 68 feet to 
the mile. But there arc local variations of the dip here, too, extending m 
few hundred yards, or at least "swamps " in the coal beds, depending on 
the varying tlilckDcsa of the rock-layers. 

It now seems, however, not improbable that the strike lioes, drawn 
straight and parallel on the two large maps throughout the tracts of each 
survey, slii>uld have been gently curved as indicated by Ihe lines of shad- 
ing of the two surveys on the accompanying little map of their general 
siluation, making the strike curves of one aurvey conform, by gradual 
transition, to those of the other, and to correspond with the nnrlhweslerly 
dip that is said to prevail at Coalhurg. on the opposite, southeaalerly side 
of the broad, shallow basin. The strike curves on Lens Creek would then 
he gently convex towards the northeast, and those of Peytona would be 
slightly so towards the east. Nevertheless, this little change would not 
affect the principal reaultsof the surveys, noriheidenlificalionof the beds. 

KoCK-UEDB. — The following Is a general section downwards of the 
rocks exiHiscd ou the Peytona tract, ao far as known : 
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FT. IN. 

Hidden, but no doubt chiefly sand rock and shales about 13 

Black slate ** 4 

Coal, bituminous "02 

Shale, or slate " 4 

Sand and bituminous coal mixed *' 9 

Iron ore (carbonate) ** OJ 

Slate and sand rock mixed '' 8 

Black slate "05 

Ca nn el slate ("bastard can u el") "01 

Slate " 1 

Fireclay " 2 

Cannel slate (" bastard cannel ") " 1 J 

Fireclay " 2 

Coal, Upper Cannel, all " smooth cannel " " 2 6 

Cannel slate ("bastard cannel"), with fossil 

shells " 2i 

Sand rock and sandy shales " 15 

Slate " 

Iron ore " OJ 

Slate and iron ore mixed "10 

Iron ore "00 

Slate " 10 

Shale " 4 

Cannelslate "02 

Fireclay " 2 

Coal, Main Cannel, partly bituminous " 2 10 

-Slate" "10 

"Bastard cannel" "05 

'•Slate" "10 

"Coal," bituminous "07 

Hidden, but no doubt mostly sand rock and shales "89 

CoAij, Shoot Bed "36 

Hidden, but doubtless chiefly sand rock and shales " 17 

Sand rock ! "40 

Sandy shales " 2 

CoAij, BlacksmUh Bed "20 

Fireclay and brownish gray sand rock " 6 

Sand rock and shales " 37 

Brown shales with small iron-ore balls " 20 

Black slate " 8 

Shales and sand rock " 27 6 

Sand rock, very cross bedded, brownish gray " 9 

Coal, bituminous "03 

Sand rock, brownish gray, Penna. Formation No. 

XII 

800 
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The followlog ia n general Bection downwards or the rocks exposed on 
the Parker or Lena creek tracts, bo far as known : 

Oraf sand rock about 8 

Hidden " 80 

Coal. IStUburgh Bed, 4,, Q to S„ S, sa j " S 

Hidden " 44 

B ro WD iBh-groy sand rock " 4 

Hidden " 14 

Slates "80 

Coal, Slate Vein, in two or tbree thin layerB sepa- 
rated by much claj, the upper one canuel, aver. 

age, say " 3 

Hidden " 190 

Brownish gray sand rock " 6 

Hidden - 1U5 

Coal, Wood'i Upper Bed, with commonly about halT 
an iuch of clay at about bIi inches below the top, 

2„ 6Ct) to 4,, 0, arerage, say "30 

Hidden "70 

Brownish-gray eandy shales and sand rock " 87 

Coal, Factory Bed, 0,, to 3„ 8, with about two 

thickish layers of clay, average "80 

Brownish-gray sandy eUales " 21 

Hidden " 20 

Browniah-gray sand rock " 10 

Hidden "40 

Brownish gray sand rock " 12 

Coal, Wood' * Lowtr Bed, commonly wiih a half-inch 
seam of clay about five inches above the boitom, 
q4.. 0^, t 
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COAL OPENINGS. 



Pittsburgh Coal. — The Pittsburgh coal bed has been opened at only 
one place on the Peytona tract or in the neighborhood ; and that was near 
the top of the mountain above the mines and east of them. The section 
measured there was as follows, from above downward : 



Loose sandstone blocks, somewhat limy ? 

Sand rock, thick 

Hard gray clay 

Good COAL 

Slate 

Coal and slate mixed 

Slate 

Good COAL , 

Slate 

Coal 

Slate.. 

Good COAL , 

Fireclay 



The coal bed contains, then : 

Good coal 

Slaty coal 

Slate 



FT. 



1 




1 










IN. 





Hi 

2 
4 
2 

^ 

Oi 

1 

3 J 



FT. 



IN. 











1 11 

1 4 
9 



4 

That is, however, so much inferior both in thickness and in quality to 
what the same bed is even as near as Lens Creek, and still more to what 
it is in the northern part of the State, that it seems not unreasonable to 
hope that its average throughout the tract may prove better than at this 
opening. 

On Lens creek the bed forms but small patches on the hilltops, and 
has (1872) been opened in only one place, namely, on the hill opposite 
Mrs. Nuby's house and King's Hollow, about the middle of the eastern 
edge of the map ; with the following section, from above downward : 



Loam, with crop-coal 

Coal 

Clay 



Coal, with half-inch layers of clay at about four and 
six inches from the bottom, and perhaps at about a 
foot and a foot and a half from the bottom 



FT. 
1 





IN. 

9 
6 



5 7 
The opening is not a very perfect one, and perhaps does not show the 
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IHiIl ibickneaa. The qualitf is only Imperrectlj showa, u the coal dag 
had no guild cover and Is all mere crop coal, yet scemi to be gnod. 

The bed lias been worked at Curry'* mine, in Church Hollow, about 
one hundred yards outside the Parker tracts, and Just outside the oorth- 
castern corner of the Lens Creek map ; with the following section from 
above downward : 

Saod rock 

Coal 1 5 

Gray slate 3 

Coal 8 2 

Fireclay 



The 8is-tNcn bitdhinous coal bed about twenty-three feet below the 
. Pittsburgh bed at Peytona, was opened In June, 1873, on the lumber slide 
above the No, 1 Entry of the old Peytona mines. 

The FOUR-INCH SOFT, BITUMINOUS COAL bed about one hundred and ten 
feet below the Pittsburgh bed, at Peylona, was opened in June, IS'12, on 
■he lumber slide above the No. 1 Entry ol the old Peytona mines, with a 
flnelooking bed of fireclay partly exposed below. 

Slate VBfN. — The slate vein on Lens Creek was opened by an old drift, 
near Curry's coal mine in Church Hollow, Just outside the northeast cor- 
ner of .the map ; and measured as follows, from above downward : 

Slates, exposed some 6 

Coal, cannel 1 31 

BlscksUte 1 "^ ! a - 

Coal, soft, bituminous, more than half j- 3 S 

under water, about 
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The THREE-FOOT BITUMINOUS COAL bed about one hundred and forty 
feet above the upper cannel on the Peytona tract, has been partially 
opened above Entry No. 4, with the following section from above down- 
ward : 

FT. IN. 

Loam about 2 

Crop-OOAL, splint like 1 

Fireclay....' 1 5 

Coal, bituminous, firm and good 2 

6 11 

It may prove workable in some places, but cannot probably be counted 
on as such throughout the tract. It is most likely the same as a bed of 
unworkable thickness that has been opened on the waters of Indian 
creek, either the "Third Cannel," in Abshire's Hollow and on Meadow's 
Fork (a bed yielding there about seven inches of cannel at the bottom 
with bituminous coal above it), or a thin bed of bituminous coal said still 
more to resemble it, formerly opened some twenty feet higher up, on 
Meadow's Fork. 

The SIX-INCH BITUMINOUS COAL somc twenty feet above the upper can- 
Del was opened on the top of the point on the south side of Droddy's 
Creek, near the western edge of the map ; and is said to have been six 
inches thick, pretty firm, but not splint-like, without solid roof, but about 
two feet of rather hard clay above it. The same bed shows about three 
inches of outcrop, without solid roof or floor, about thirty-two feet above 
the bottom of Entry No. 4, of the Peytona mines and on the north side of 
the hollow. 

Upper Cannel. — The thicknesses of the beds in the general section 
within three or four feet above the Upper Cannel bed are the means of 
measurements at two places ; except that the thickness given for the 
principal cannel bench is the average of four measurements near the 
mines. That bench, however, is still more variable hereabouts. It has 
been worked at the Peytona mines by a short drift, on which it measures 
twenty-seven inches and about thirty-one inches ; and has also been 
opened by a slope from the Main Canuel bed and measures there twenty- 
one inches. 

On Abshire's Branch of Indian Creek, half a mile southeast of the Pey- 
tona mines, the same bed is opened in several places, and at one of them 
measures as follows, from above downward : 

FT. IN. 

Slate 

Coal 6 

Brownish-gray sand rock about 8 6 

Brown shales <' 1 6 

Cannel coal •. " 1 11 

Shales, exposed "03 

7 8 
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At anollier openiag, about two hundred yarda flirther up the branch 
and OD Its north side, the folloivliig acctlon with the same bed is expoeed 
Trom above downward : 

Coal, bituminoua, "bard," mcreljtbetallof ibeont- 

crop 9 

Blate 3 

Cannel coal 1 8 



At an opening about [hirtj yards distant oa the south aide of tbe 
branch tbe Upper Cannel is about ten inchos thick, but it is only tbe tail 
of the outcrop not well roofed over. 

An opening was made on the Upper Cannel in June, 1872, back of John 
McCarty'a house on Droddy'a creek, in Uie western edge of the tract, 
and gave the fullowiog aectioo (rom above downward : 

Sand rock, massive about 2 

Bhaiea "30 

Coal, soft, rotten, bituminoua " 6 

Clay " 6 

Black slate " 0^ 

Cajinel, the upper inch perhaps a little bony.. " 3 !] 



Tbe Upper Cannel was also opened in 1872 on the hillside over [be 
blacksmith's shop on Droddy's Creek, half a mile northwesterly from 
IS but lOJ inches, of which only the upper nine- 
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The same bed was imperfectly opened at the head of Big Hollow, in 
1872, with the following section from above downward : 

FT. IN. FT. IN. 

Loose clay and shaly wash about 2 

Coal, much weathered, rather hard ** 6 

Clay •* Oi [- 3 9 

Coal, hard and Arm, but weathered " 8 2^ 

Black slate, exposed "01 

5 10 



} 



The same bed was opened in 1872 on the very steep hillside on the 
sooth side of Schoolhouse Hollow, near the middle of the east edge of 
the map, with the following section from above downward : 

FT. IN. FT. IN. 

Slate roof exposed about 2 

Coal, softer •' 

Clay •* Oi }- 3 8} 

Coal, hard, '* splint *' *• 2 10 



10 J 



5 8} 

Floor, said to be slate, two inches under water. 

Another opening made on the same bed in 1872, on Bee Branch, near 
the southern edge of the map, gave the following section from above 
downward : 

FT. IN. FT. IN. 

Slate about 1 

Coal, rather soft ** 4J 

Clay ** 11-88 

Coal, bituminous, hard, "splint". " 2 

Brownish- gray, fine, hard sand rock " 10 



9i J 



5 8 

A rather imperfect opening made on the same bed in 1872 nearly oppo- 
Bite Nuby's house on the left fork of Lens Creek had the following section 
Irom above downward : 

No roof but loose material, mostly brownish -gray sandstone blocks. 

FT. IN. 

Coal, bituminous 8^ 

Gray clay about 1 J 

Coax, bituminous 2 1 

Bony COAL 6 

Coal, bituminous 6 

3 6 

Another opening on the same bed made imperfectly in 1872 at Per- 
fiiter's Spring, on a small branch of the left fork of Lens Creek, nearly 
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aoulb of Lavender's house, gave the following section from above down- 
No roof but wash. 

Coal, slaly abont 1 

Coal, with half an inchof clay about the middle, " 11 

Hard Are clay. 



The spring is only about three feet distant. Its water la called good, 

but said to taste a liille sulphury. 
It ia probably the same bed tliat was very poorly opened in 187^ rather 

high up the hit I side in Peels' Hollow, with the following section from 

above downward : 

Wash loam. n. m. rr. in. 

Coal 3j 

Clay li 

Coal 1 CJ 

Clay Oi 

COA,!. a 

Clay, exposed about 6 



The coal is only bituminous, and notltiog but dirty crop-coal, and so 
not of very good appearance. 

Tbo bed was also opened in 18T2 near Asi Perrel'B bouse, and near 
tlie southwest corner of ihe map, jusl abciire llie an-called Ferrel's coal 
opening on the Factory Coal Bed, or tlie Peyiona Main Cancel, and had 
the following seclion from alwve downtrard : 

Roof, not solid. PT. ra. 
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The coal seems to be very free from sulphur. The thin upper bench is 
less Arm than the main one. This bed is undoubtedly the one described 
in the following extracts from a report on these tracts by the celebrated 
Professor James Hall (1854), as quoted in the pamphlet of the St. George 
Mining and Manufacturing Company, New York, 1865, page 7 : 

"This bed was first opened on the point of a low hill in the rear of Mr. 
Vickar's house, as shown on the map. At this point it is three feet ten 
inches thick. Although in a most exposed situation, and covered only by 
a slight thickness of clay, the coal was quarried out in blocks of large 
size, and breaking into smaller masses only by the application of consider- 
able force. 

"The aspect of the coal is that of a laminated cannel coal with thin 
seams of bituminous coal intervening, but altogether forming a small part 
of the whole. On burning this coal side by side with the cannel coal 
from the bed previously mentioned, there was a remarkable similarity in 
the color and character of the flame, the amount of smoke and the ash. 
The coal burns with much white, or yellowish-white flame, without de- 
crepitation, and with a small quantity of smoke. It maintains its form, 
showing no disposition to melt or run, and in the process of burning, 
throws out numerous jets of white flame, in addition to the steady burn- 
ing flame. When partially burned, it presents a fine porous coke, finally 
burning away to a white or light-colored ash, without, in the cases tried, 
any appreciable quantity of slag or other impurity. The flame and quan- 
tity of smoke from a piece of cannel coal burned at the same time and by 
the side of this coal were not perceptibly diflerent. 

" From this little experiment, twice repeated at the locality, I infer that 
for all purposes for producing steam, or fur a steady, dry-burning, blazing 
coal, the coal from this bed will answer all the purposes of the real cannel 
coal, and for these objects will be equally valuable. The only advantage 
possessed by the cannel coal for domestic use is that of its freedom from 
soiling in the process of handling. I am inclined, therefore, to regard 
this bed of coal as of very great value, particularly upon the western riv- 
ers, and for the steam boilers of all manufactories where the prevailing 
coals are of the soft, bituminous character. 

"I may mention that such is the indestructibility of this coal from ordi- 
nary atmospheric agencies, that large fragments may be picked up in the 
beds of the streams half a mile from the coal in place, and the specimens 
burned were of such samples which had lain exposed to the weather prob- 
ably for centuries. I need scarcely mention that from this remarkable 
iadestnictlbility of the coal from the agency of the weather and from its 
breaking out in large blocks, even on the exposed outcrops, it is remark- 
ably adapted to bear transportation with little loss from breaking or 
waste. 

"This combination of qualities, which T hesitate not to say is possessed 
by no other coal in this region, except the cannel coal, renders it extremely 
valuable to any parties who propose to mine and send coal to market." 
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The bed seeme to thin out, oot only soDthweBtward towwdi PejtoBt, 
bat Donbwestward towards tlie Kanawha ; for near the rirer it measurea 
but 3 feet 10 inches In one place, and wonld aeem to be much leu tban that 
in Chnrch Hollow and tliereaboDis. At the Tew polnta, however, where 
fiillf opened on the Parker trecta, it aeems to be of good workable thick- 
neea ; and the bed seemB to bave its greatest size Juat here, and to be in 
general little noticeable eTerjwbere else in the neighborhood. 

The "bastard cannel" at tiie bottom of the upper caanel coal bed, at 
Peytona, contains numerous fossil shells. 

Main Cahnbl.— The Main Cannel coal bed had, in 1873, been worked 
for twenty years or more at the Peytona mines and near Ibem, as well ss 
at tlie adjacent mines of the. Western Mining and Hanufacturing Com- 
pany. Seven measurements of the coal at dlSisreot parta of the Peytona 
mines give the following section of the bed from abore downward ; 

Smooth cannel, I„ B to S,, 1, average, -i 

about 1 10 [ 3 « 

Curly (or blrds'-eye) cannel, 0„ to 1„ 8 8 J 

Bituminous coal, 0„ to 0„ 8 4 4 



10 



3 10 



After those measurements were made, another part of the mine yielded 
cannel, both kinds together, 3 feet 5 inches thick, the lower 17J inches 
being curly and the rest all good cannel. 

An opening on the river front of the hillside over Halsted'e farm about 
three-quarters of a mile northeast of the mines shows the following section 
from above downward : 

Browniah-giay slate about 8 

Wild cannel or very bony cannel, or 
cannel slate.. . 
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An openiDg near Droddy's Creek, about three-quarters of a mile north- 
westerly from the Peytona mines, gives the following section from above 
downward : 

FT. IN. 

Oaknbl, slaty 6 

Coal, bituminous 8 

Coal, bituminous, resembling " curly cannel " 1 1 

Coal, bituminous 6 

2 4 

Near John McCarty's house on Droddy's Creek, about twenty feet below 
the opening on the Upper Cannel, there is an old opening quite fallen in 
that must have been on the Main Cannel ; but its coal is said to have been 
' ' bituminous mixed with cannel." 

The smooth cannel is cannel proper ; the curly cannel is an intimate 
mixture of cannel coal and bituminous. The curly is more highly prized, 
as it makes the best coal for domestic use. The quality of both kinds is 
remarkably pure. Besides the very great merits of the coal for domestic 
purposes, it is very valuable for making gas, owing to the large yield and 
high candle power of the gas ; and the'coal is therefore used as an "en- 
richer" with bituminous gas-coal. 

The following are the results of an assay of the Peytona cannel coal, as 
reported by the Manhattan Gas Light Company of New York, in 1869 : 

"Maximum yield of gas per ton of 2240 pounds — 13,200 cubic feet of 
32.66 candle power. 

" At 10,000 feet per ton (standard yield) the illuminating power of the 
g&s is equal to 41.16 candles. 

'* Yield of coke per ton, 82 bushels, weighing 1380 pounds. 

" One bushel of the hydrate of lime purifies 4510 cubic feet of gas. 

' ' Analysis of the coal : 

•'Volatile matter 46.00 

•• Fixed carbon 41.00 

"Ash 13.00 

100.00" 

The cannel coal of the Main Bed has in some parts of the mine red ash, 
and in some parts white ash. At one place there is what they call 
••gummy coal " or " gum," red and white, said to be liquid when fresh, 
like syrup, thinner than cold molasses. Some of it when gathered dry in 
the mine looks like a rotten coal, and some of it like a bituminous 
powder. 

In mining, the bituminous coal was thrown aside in the mine, and left 
there. 

This bed is the same as the Factory Cannel Coal Bed of Lens Creek, but 
much superior to it in quality, as well as thickness, at the Peytona mines. 
Itisayeiy irregular bed both in thickness and quality, and its unusual 
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merits In tbeee respects at Pey tona gave eipedal raluo to the deposit 
(here. 

The Factory Cancel Coal Bed was the moet widely IcDown of all the coaU 
on Lent Creek, and U tbe one forinerlf worked at the old oil factory on 
the Left Fork. The section there, at about twenly-flve yards inside the 
middle one of three driflB. is aa follows, from above downward : 



Coal, bituminous 

Black slaly clay 

Cannel 

Black iron ore about 



S ) 
ei [ 
8 5 J 



8 11} 
The bench of canoel however is said to yield only 1 foot inchea of 
good cannel, the rest being " wild cannel " or cannel shale. 

The same bed was imperfectly opened In 1ST3 nearly opposite Nuby's 
house on the Left Fork of Lens Creek and bad tbe following section frupi 
above downward : 

No solid roof. , Ft. IS. 

Cannel, partly good, partly slaty, all rather poor 

looking about 8 

Black carbonate of iron 3 

Brownish-gray sand rock, at least SO 

33 a 
The coal looks rather less pure than tbe Peytona mine cannel, but thai 
is perhaps owing to its being merely crop.coal. The thickness, too, could 

not be properly measured wiiUout a firm roof. 

Tbe bed was opened also in 1873 near the schoolhouse of the Lefl Fork. 
with the following section from above downward : 
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The same bed apparently was imperfectly opened in 1872, near the head 
of Stewart Branch, and had the following section from above downward : 

PT. IN. 

Loam, no firm roof about 2 

Clay, mixed with coal slate, outcrop " 6 

Fireclay "16 

Coal, bituminous 7 

4 7 

The same bed was imperfectly opened too, in 1872, in Locust Hollow, 
east of the Right Fork, and had the following section from above down- 
ward : 

FT. Of. 

No true roof, but clay and wash about 2 

Crop-coal 7 

Clay and wash 6 

Coal, bituminous 1 5 

Fireclay about 1 

Coal, bituminous 7 

5 2 

The same bed was well opened in 1872. above Asa Ferrel's house, near 
the southwest corner of the map, with the following section .from above 
downward : 

FT. IN. FT. IN. 

Gray and bi'own shales 2 5 

Hard black slate 1 

Gray and brown shales 6 

Coal, bituminous, good 2^ 

Cannel, good, but not curly SJ- 2 6 

Coal, bituminous, good 1 10 -^ 

Brownish-gray sand rock, exposed, about 6 



5 11 

The place of the bed appears also to be indicated by an exposure of 
about three inches of bituminous coal a little more than 40 feet in level below 
the opening on Wood's Upper Coal at Perfater's Spring already mentioned. 

The quality of the Factory Cannel Bed is plainly very variable, and its 
thickness extremely so. The bed thins out towards the Kanawha, near 
Brownstown and above, and can scarcely be found there at all, having 
but a few inches of thickness and no cannel. It may prove workable in 
some spots, especially near the factory, but is so thin and variable that it 
can hardly be counted on. The cannel lasts so long, when exposed to the 
weather, that bits of it are found all along the outcrop, which is therefore 
comiMkratively easy to follow on the ground ; and can be looked for 
between the outcrope of Wood's Upper and Wood's Lower Coal. 
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Shoot Coai-— The Sboot Coal Bed, at Pe^tona, la so-called ftom the 
opening near the foot of the shoot at the mines. The opening was closed 
and no longer accesdbte in 1872, but was said to havehad the following 
section fh>m above downward : 

Coal, bliaminoDs, good, hard 10 

Slate IJ 

Coaih bituminons, good, ver; hard, "breaks almost 

llkeanlhnclte " 2 6^ 



The same bed is also said to have been opened a great many jean ago, 
bjr Dr. DuBois, above the Blacksmith Back, and found to have a iLick- 
nesB of over 4 feet, besides 3 Inches of state at 10 inches below the top. 

The bed was opened In 1872, In Absblra's Hollow, opposite Ababire's 
house, with the following section tVom above downward : 

No solid roof. 

Coal, bituminous 2 10 

Coal, •' splint," or bony 8 



The bed was likewise opened in 1873, on Indian Creek, about 300 yards 
above Absblre house, and 60 yards below the mouth of Meadow's Fork of 
Indian Creek, and bad the following section from above downward : 




18M.I 299 [Lyman. 

The same bed was opened in 1872, near the schoolhouse of the left fork 
of Lens Creek, and had the following section from above downward : 



FT. IN. FT. in. 

Brownish-gray sand rock, exposed, about 2 6 

Coal, bituminous, firm and good 2 9 

Bony coal or slate 0^ \ 4 OJ 

Coal, bituminous, firm and good 1 8 

Slate, exposed about 8 



8 J 



6 9} 

The coal seems to be of fine quality. 

The same bed was formerly opened at Fry's Coal Bank, still partially 
accessible in 1872, and had the following section from above downward : 

FT. IN. 

"Slate roof of unknown thickness." 

Coal, bituminous, very firm, good 3 3 

"Slate bottom." 

Near the mouth of the drift the coal has a quarter-inch of slate at a 
foot or fifteen inches from the bottom ; but the slate is said to disappear 
further in. 

The same bed was opened rather imperfectly on Stewart's Branch, 
nearly three quarters of a mile southwest of the forks of Lens Creek and 
bad the following section from above downward : 

FT. IN. 

Gray and black shales about 10 

Gray sand with some particles of coal mixed 4 

Coal, bituminous 2 

Hard, brownish-gray sand rock. 

12 4 

The same bed, apparently, was opened in 1872, in Peels' Hollow, with 
the following section from above downward : 

FT. IN. 

Loam. 

Brown shales about 2 2 

Coal, bituminous 6^ 

Fireclay. 

2 Si 

But, perhaps, the coal bed was not fully exposed ; or possibly, by an 
error of the aneroid level, this may be the representative of the Black- 
smith Coal Bed. 

Imperfect openings of the same bed were also made nearly opposite 
Nuby's, on the Left Fork of Lens Creek, where only two feet are exposed 
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In a crush of loose rocks ; and near Aj« Fenel's, on the Right Fork of 
Lens Creek, where less than a fuot cf crop coal has been uncoven^ 

This coal bed Is cleorlf the same as the bed formerly worked at the 
Winitrede Coal Co.'b main mine, less than a mile east of the main Parker 
tract. Tbat mine was atlll accessible In 1872, with a little difflcultf, ud 
near the mouth of the driA gave the following section from above down* 
ward : 

Brow Dish-gray, mHssive Band rock. about S 

Slate 8 

Brawnish-giay, massive sand rock 1 9 

Slate 8 

COAii, bitumtnouB, Arm and good 2 ^ 

Clay 8^4 6 

Coal, bituminous, firm and good 1 9 i 

Shale, exposed about 1 

15 11 

The quhllty of the coal, as well as the slate or clay parting, is extremely 
like what is found nt the opening on Wood's Lower Bed (Ihe Peytona 
Shoot Bed), near the Rchoolhouse of the Left Fork of Lens Creek, and at 
Fry's Coal Bank on Ketcliam Branch and at other points. The identily 
was evidently recognized by Prof. Hall forty years ago. 

The coal of Wood's Lower Bed on Lens Creek seems all to be of very 
fine qualliy, richer in gas than Wood's Upper Coal and somewhat less 
firm than tliat, though stlU very Arm and capable of bearing handting 
very well. It is mucli liked as a domestic coal, and would probably be 
a good gss coal. It is unquestionably the same as the one of the Wini. 
frede mines, the coal of which bears a very high reputation ; and Is prob- 
ably the same in quality, since those mines are within a mile of the 
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outside of the tracts, it appears to be in two or three benches separated by 
layers of clay a foot or even more in thickness. 

Blacksmith Coal. — The Blacksmith Coal at Peytona is so named for 
its purity and usefulness in the forge, and would seem to be very per- 
sistently of fine quality, since the same bed is called so in the northern 
edge of the State. It is, however, probably too thin to work at present, 
except for local use along the outcrop. 

It was worked by a drift at the lower part of the Peytona mines, and 
bad there the following section from above downward : 



Brownish.gray sand rock about 

Hidden • * 

Brownish- gray, hard shales, exposed ** 

8ott shales " 

Coal, bituminous '' 

Bony coal or slate ** 

Coal, bituminous *' 

Slate •* 

Coal, bituminous ** 

Clay, apparently. 



FT. 


IN. 


4 





1 


6 





6 





2 





2 





u 





9 





0* 


1 


2J 



FT, IN. 



:) 



8 



The bed was opened also at Abshire's Coal Bank, on Indian Creek near 
Abshire's Hollow, with the following section from above downward : 

FT. IN. 

Shaly sand rock, exposed about 5 

Coal, bituminous, good 2 

Fireclay, mixed with slate. 

7 

The same bed is opened, too. in Abshire's Hollow, back of his house, 
i^ith the following section from above downward : 

Shales, exposed about 

Bhaly sand rock ** 

Slate " 

Coal, bituminous 

Fireclay mixed with slate. 



This bed at Lens Creek appears at about twenty feet below Wood's 
Liower Coal. 

It would seem to be the bed opened in 1872 on Ketcham Branch, near 
tlie soatheMt corner of the map, in two places near together on opposite 
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■tdei of the branch aDd about balf a mile from Its month. At the upper, 
Boutbern, one there was the following section from above downward : 



Gray shale, exposed aI>out 

BIsck slate " 

Gray shales " 

Coal, bituminous, and clay and slate in sereral 

layera, mostly coal " 

Gray shales. 

At the lower, northern, opening of the two, there was 
section from above dowaward : 

BrowoisU-gray sand rocic :... about 1 6 

Brown and gray shales " 

Black slate " 1 1 

Gray shales 1 

Coal, blluminous 3 -> 

Clay 2 I 

Coal, bituminous S J 



Tiie same bed seems also to have been opened on the Stewart Branch of 
the Left Fork, some 500 yards above the mouth of the branch, by a couple 
of old ruined drifts that expose a few Incites only of the top of the coal, 
with two or three feet of shales over It. 

Jehkolu's Coal. — Jerrold's Cotil of Lens Creek seems not to exist at 
Peylona, but lo be represenled perhaps by some lliree inches of black 
slate at the bottom of about twenty feet of HppArently iron -bearing brown 
sbalea just tike those that overlie the bed on Lens Creek. The black slate 
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the coal here is a local thickening of the small bed that occurs some fifteen 
feet below Jerrold's Coal. The section at Mitcbel's drifts is as follows, 
from above downward : 

ST. IN. 

Slate, exposed about 1 6 

Coal, bituminous, less firm than Wood's Upper Coal, 

but of fair quality 3 1 

"Slate floor." 

4 7 

The same bed apparently was opened at the old drift on the Ketcham 
Branch of the Left Fork of Lens Creek, near the mouth of the branch. The 
coal is partly covered at the bottom ; but would seem to measure about 
1^0 feet in thickness. 

The Jerrold Coal is seen also at Mrs. Nuby 's coal mine, a drift about six 
feet long on the Left Fork of Lens Creek, 800 yards below her house, with 
the following section from above downward : 



FT. IN. FT. IN. 



Shales, exposed about 

Coal, bituminous, of fair quality 

Clay 

Coal, bituminous, of fair quality 



4 





1 


^ 





Oi 


1 


lOi J 
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Two inches above the clay seam, there is, at least in places, another 
similar clay seam. 

The same bed was worked with eight old drifts close together just 
across the creek, and had there the following section from above down- 
i^ard : 

Sand rock, massive. ft. in. 

Slaty shales and shaly sand rock with small iron-ore 

nodules about 15 

Coal, bituminous, with two or three quarter-inch 
seams of black clay at about nine inches below the 
top ; apparently 3„ or more in one drift, in 

another, measured 2 10 

Slaty shales 10 

25 

The same bed is worked with a drift a dozen yards long at Myer*s Coal 
Bank, close by the oil factory already mentioned, and has the following 
section from above downward : 

FT. IN. 

Brownish-gray sand rock, massive, about 

Slate 

Coal, bituminous, good 

Blackclay OJ [« 2 8i 

Coal, bituminous, good, 



FT. 


IN. 


12 
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The same bed 1b also worked by Gqs. Hofilnui, on the Tlnnle Lick 
Branch nf the Right Fork of LeoB Creek, and has there the following Bec- 
lioD from above downward : 

Coal, bituminous 8 

Clay Oi 

CoAi^ bitumlnoufl 8 

S 6^ 
The bed has been worked, too, by a drift on the opposite (west) side 
of the Right Fork of Lena Creek, back of Oub. Hoffman's house, and has 
there the following section fVom above downward : 

Brownish-gray sbaly sand rock about 8 

ShBles with Iron nodules 1 8 

Coal, hiiuminoos 2 1 

11 7 

The bed was Imperfectly opened on the Right Fork of Lens Creek, oppO' 
site the mouth of Orchard Hollow and a quarter of a mile above the 
mouth of Vlnnie Lick Branch, and bad the follonlDg section from above 
downward ; 

Shaly sand rock with some nodules ot Impure Iron 
ore about 6 

COAi., bituminous, good, but much weathered, at 
least about 1 9^ 

Dark shales 6 
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The same bed is at least partially exposed where it finally passes sonth- 
ward beneath the bottom of the valley of the Right Fork of Lens Creek, at 
the mouth of Rise Hollow. The coal there is partially concealed by 
muddy water and perhaps rubbish in the hole, but would seem to be only 
1,, 6 or two feet thick, with only two feet of wash for a cover. The wash 
is stripped off, and the coal dug out. The coal is firm and in large lumps, 
bituminous, of good quality and much liked by the country people. 

The coal at Jerrold's, Hoffman's, Nuby's and Myer's mines, and at 
Rise Hollow is of good quality, but not equal to Wood's Upper and Lower 
coals. It is less firm, especially the upper six inches, than either of them ; 
but the greater part of the bed is far from being tender. The quality in 
fact seems to be on the whole pretty fair. The thickness would seem to 
be ratlier variable, and it may prove to be unworkable at present in some 
parts of the tracts. It not only disappears at Peytona, but on the Kanawha 
above Brownstown would seem to be hardly of workable thickness, or 
only two feet and a half, though worked a little at some points. 

Vicker's Coal.— Opposite the mouth of Vicker's Branch, on the Left 
Fork of Lens Creek, at the lower end of the eight drifts on the Jerrold Coal, 
there are two old drifts on a coal, a dozen or fifteen feet lower ; and, for 
'want of a more suitable name, it may be called Vicker's Coal. The coal 
is no longer exposed for measurement here ; but seems to have been per- 
haps two feet thick. 

The same bed was worked at an old drift about fifteen feet below 
Jerrold's old coal opening on the Left Fork of Lens Creek, two hundred 
and fifty yards below the mouth of Eetcham Branch. There also the 
drift has fallen in so as to be inaccessible and leave the coal unexposed. 
The thickness seemed to have been perhaps two feet. 

The bed may probably be the same as the one exposed at Peytona, 
nine feet below the top of the waterfall below the lower shoot. It has 
there the following section from the top of the waterfall downward : 

ST. IN. 

Brownish-gray sand rock, very cross-bedded 9 

Coal, bituminous 8 

Browniflh-gray sand rock (?) 

8 

It is probable that the coal bed was of greater thickness than that, at 
the drifts on Lens Creek, or it would not have been opened for working 
at all ; but as it seems to have been little worked compared with the 
Jerrold Coal Just above it, there is no probability that it was more than 
the two feet thick it seems to have been. 

It is barely possible that the coal of Mitch el's old drifts on Lens 
Creek Just above the mouth of Ketcham Branch may be the Vicker's bed ; 
and it was so supposed probable in 187*3 ; but in that case it would have 



been only quite locally Ihlcker there. It seems on tbc wholB very luucb 
more likely that Mitcbel'e coal was the same as Jerrold's. 

COKPABTBOS VITH THE NORTHERN WeBT YIRSISIA SBCTIOIT. 

According to Prof. J, J. Steveoaon <2Van*, Am. Phil. Sue., Vol. 
XT, pp. 17-81, 1873), the eectiOD of tbe carbonirerons rocks of a portion of 
Monongalia and Marion counties, in the northern edge of West Virginia, 
neSir the sontbweat corner of Pennsylrania, la as follows, from above 
downward : 

UPPBR COAL OROUP — MOHOHOAHELA BIVBR SBRIBS. 



, Sandstone, "Waynesburg" SO-U) 

I. Bbale 1-19 

I. Coal, "Waynesburg" 6-9 

t. Bantlstone IS 

i. SUale 8 

i. LlmeBtODO 5 

J. Shales and Bandatone 20 

I. Limestone and shale 30 

). Sandstoue and shale 8) 

). LimesUine 6 

1. BandeUiDe 15 

i. Limestone 7 

). Sandstone 10 

I. Limestone 8 

■ Bandatone and sliales. . 




4. Shftle 8 8 

5. Saodstooe 35 2S 

6. Shales 8 8 

7. Llmeaione 8 8 

8. Shale with iron 4^ 4 

0. Ltmeslone 1^ 1 

10. Bbules aod Bhaly limestone i2 32 

11. LiniestoDD 1^ 1 

12. Shale 18 18 

18. CoAi. li-3 1 

14. BfindBtone 10-83 17 

15. Coal f-lj 

16. Limestone 8 8 

17. Shales, olive 10 10 

18. LlmeetoDe 8 8 

19. 8hale8,ollTe 13 13 

30. Sandstone 40 40 

31. Conglomerate 0-6 8 

32. SaodstODS 15 10 

38. COAU 8i-i 8 

34. Slinles, variegated, with 

some shalj sandstone.... 83^ 33 

36. Sandstone 1-4 2 

36. Sbate, calcnreous and fos- 

itflrerous 2-4 8 

37. Shale, variegated, fosallifer- 

ous 84 34 

38. Coal. Hi <> 

39. Limestone 5 

80. Shales, variegated, with 

iron 20 20 

81. Sandstone 10-30 10 

82. Shales with Iron 10-10 IS 

LOWER QROUF— ALLCEOBENI BIVKK SERIES. 

1. Sandstone, "Mahoning". . 75 75 

3. Shales 13 13 

8. Coal. IJ 1 

4. Shales 1-35 13 

6. Coal 4-5 4 

«. Shales 10 10 

7. Coal 1 1 

8. Sandstone 5 

9. Shale 10 10 

10. Limestone, ••ferriferous" 4-5 4 

11. Shale 30 80 



'i 
6 

Hi 
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13, Coal 84 

13. SandBtODe and sbule SO-30 

14. Coal, "Blacksmith" 2S 

18. Sbftle 16-20 

16. Sandstoae, "Tionesia". , . 25-30 

17. 61)itle as 

18. Coal Ij 

19. Sandatoni: 4 

20. Coal 1 

ai. Shale 10 

Great cotiglomeraie, Peouo. 

No. XII about 850 



330 



Tbe following table of Bectiona sliowa tbc coal beda and tlie intervals 
between tbem at Peytooa, and la aeveral paria of the Lens Creek field, as 
well as an average of ihe whole Lena Creek field, in compariaon witb tbe 
corroaponding beda of Prof. Stereoson'a section for Ibe northern edge of 
tbe State, aa Juat given. 

The columnar sectionedrawn on the two maps show Ibe correapoadence 
of tbe coal beds still more clearly. 

Identi^'ication of the Coal Beds. 
Comparing lliese sections with Ihc BeciioDs given by Prof. I. C. While 
in his Bulletin No. 85, It appears that the sii-inch coal about twenly-three 
feet below the Pitlaburgh Bed at Peylona is the little Pittsburgh Bed of 
Fayetle county. Pa. ; the Bliite Vein would apparently correspond 10 the 
Lilile Clarksburg Coal, likewise slaty at Clarlcshurg, W. Va,; Ihe three- 
inch bony coal about 2U0 feet bulow the Piiisbiirgh Bed at Peytooa (or 
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Tht Elhic$ of Solomon. 

By J. Chetton MorrU, M.D. 

(Read btfore the American PMlotopkieal Soeitty, Octobers, W9j.) 

Probably at do period of human hiatory, ublcsH It be in our own time 
and case, do we read of such cliBoges as cnme over the Hebrew nation in 
Uie course of Ibe century covering ttie reigns of Saul, David and Solomon. 

For three or four centuriea preceding, the land of Palcsline bad been oc- 
cupied by tlie twelve tribes who took posBession of it under Ibe leadership 
of Joshua, the successor in command of Moses the great lawgiver. Tralued 
in EgypUao knowledge snd civilization, we should aaturally look fur 
marks of ihe impress of Egyptian modes of thought and expression In 
their writings; and accordingly we do find much thai is to be explained by 
Iheir contact with, and departure from, this phase of human development 
as illustrated by the monuments and mummies which have been and are 
now so carefully studied. A pastoral and agricultural people, living in 
detached communities, associated more or less closely by coosanguinltr 
and common dangers, and with a worship which separated tbem from the 
idolatrous nations surrounding them, tliey seem to have enjoyed varying 
degrees of prosperity and freedom under Ihe judges or rulera who arose 
amoDg them from time to time. The ancient empire of the Hiitiics hud 
crumhlcd and disappeared ; the rival Assyrian and Egyptian empires hsd 
allernalely prospered and waned, and were then, as they continued to be. 
io frequent contact and struggle for supremacy. Along the east cOR.<^t -f 
Ihe Mediterranean were powerful cities of Philistines and the commerce' 
loving Tyrians and Sidoniaus. As in after ages, the rich and fertile plains, 
Ihe valleys aod luountain fastnesses of llie land ot Cansan, Oilead, Bashan 
iind Moab produced food and cattle in enormous quantities for the supply 
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by the Philistines, they became the slaves of the latter, until, under the 
guidance of Samuel, Saul raised the standard of revolt, blew the trumpet 
in Gibeah with the shout, ** Let the Hebrews hear." Successful in driving 
off the oppressing bands of the Ammonites, he was soon surrounded by 
large numbers of his countrymen now roused to strike for their liberty ; 
he organized them and led them to victory. But the crowning achieve- 
ment of the war with the Philistines which ensued was not his, but 
that of "a youth, ruddy and of fair countenance," who with sling and 
stone slew in mortal combat the challenging giant of the Philistine army, 
and thus became, in accordance with Saul's offer, his son-in-law. The 
kingdom of the Hebrews was then successfully established, and by the 
prowess of its warriors gained respectful consideration among its neighbors. 
The subsequent madness of Saul, his jealousy and banishment of David, 
and his death in his last great battle with the Philistines, we need not 
stop to consider, except to note the indignation which Nabal's sneer, 
"There be many slaves nowadays who have run away from their mas- 
ters," aroused in David, as an index of how the movement of the Hebrews 
was regarded by the wealthy sheep-master of Carmel. The death of Saul 
wsls in a few years followed by David's public recognition as king of the 
united nation— by the capture of Jerusalem from the Jebusites and its es- 
tablishment as his capital, whence he waged war after war against the 
surrounding Moabites, Edomitesand Ammonites, extending his territories, 
carrying off immense booty, and levying heavy imposts on his subjugated 
enemies. Of all this we read only incidental and fragmentary allusions, 
yet sufficient to enable us to trace the rise of the nation to power and 
-wealth ; so that we are not surprised at the alliance of Pharaoh's daughter 
with his son Solomon. If David's character as that not only of the sweet 
singer of Israel, but a large-hearted, earnest man and devoted servant of 
God, should interest us, not the less should that of his son and successor. 
Born and reared amid all these commotions and developments, and doubt- 
less trained carefully by Nathan and the other counsellors of his father, 
and Impressed with the duty laid upon him to consolidate and strengthen 
the new kingdom, he evinces a spirit of wisdom and discretion, an earnest 
study of the conditions of his life work that may well win our admira- 
tion. The building of the temple and the palace for which preparations 
bad been made during his boyhood would naturally draw to Jerusalem 
the best skill and thought of the time ; for it was well known that neither 
means nor desire were wanting to make them what indeed they were, 
worthy of rank among the wonders of the world. Then also the overland 
commerce between Egypt and Assyria traversing such an extent of Solo- 
mon's dominions, and fostered by him by building fortresses and outposts 
to protect the caravans as they came from Damascus to the shores of the 
Mediterranean, would bring such an amount of business to Jerusalem 
that we can readily understand how he made silver and gold as common 
as iron and stone in his rapidly growing capital. Judicious alliances and 
treaties, his reputation for justice and fairness, and the prosperity of the 
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naiion, nalurally attr&clcd menof Bcicnceand ibougtitaronDdhlm, Jnst ae 
in )aier days Ihey were to be found at the court of HarouD a) Raschid. 
Then the public works, undertaken and carried out bo magnillcetitly wiib 
the aid of skilled men from Tjre, tor instance, would have brought to- 
gclher the architects and mechanicians, the aculptors and bressfoQDdcrs, 
and mfinj other artisans whose occupations and acblevemenls mast hmve 
Beamed most marvelous to the uation of shepherds and herdameo. We 
rend In the sacred tatBtory of the brasafouudiDgs and castings made by 
some of these men, and cnn readily comprehend after clouds of smoke 
from Ibe furnaces had filled the valley and plain ot the Jordan, aud forms 
of beauty and grace came from the moulds prepared bj these foreign- 
ers, bow tales of genii and afreets spread among the people, and Solo. 
men's ring became invested with the magical powers which it possessed 
in the imaginations of the East. We can see the genesis of stories like 
that of Aladdin. But amid all this concourse of men of thought and ac- 
tion the guiding i^pirit isthat or&olnmon. Of studious, reflective, observant 
and Judicial turn of mind, vre Und recorded among his works not only 
proverbs and poems, but treatises on niitural history. We are informed 
that he "spake of trees from the hyssop to the cedar of Lebanon," i. t., 
from mosses to conifers, "and of beasts and fowl, creeping things and 
fishes." Though these Ireatisea ure lost, we may Judge of his accuracy 
l^om such allusions as are made in Proverbs and tSolomon's Song to the 
habits and actions of both animals aud men. 

We mny (hen easily picture to ourselves this powerful king gathering 
arimndbimasortof Academy of Sciences, or Royal Philosophical Society, 
beiore which would come many and varied subjects of Iniereated discus- 
sion among representative men of the diRering civilizations of the perlinl. 
Before such an " Assembly " or e«<T,fl-iQ, or acting perhaps as its Secre- 
tary or Heporier or Clerk, exi/.T,titatTTT,'i, we may imagine him reading a 
paper on the theme of man : his object and destiny in the universe, and 
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is profitable for muo, and what should be the ruling aim of his life ; and 
the conclusion is given in the last verses. 

The propositions which Solomon maintains are : 

The omnipotence of God : 

The future life of man : and 

The judgment after death. 

The whole is cast into the form of a poem, as may easily be seen by put- 
ling the verses of the Authorized Version in parallelism, or by following 
the Septuagint translation, in which I find this already done. I have also 
tried to analyze the differing arguments and sentiments, and to attribute 
them respectively to an Egyptian, an Assyrian, andaTyrian spealjer, and 
to Solomon in reply, concluding with the verdict of the Assembly as 
given by its ** Shepherd '* or presiding ofllcer. 

As to the success of such an effort and how far it explains the whole 
book, I leave to the candid reader and critic to determine. The ** material- 
istic" views of esoteric Egyptian philosophy, the successive passage of 
earth, air, fire and water Into each other, the perpetual round of the forces 
of Nature, are first given ; then the dark ** fatalism " of the East, **to 
ever}'thing there is a season;" then selfish "opportunism," are succes- 
sively discussed, and dismissed as insuflScient or unworthy explanations of 
this ** sore travail of the sons of men. " Then comes the solution, to walk 
in the fear of God, in the wisdom of God, in the hope of a life beyond, 
followed by the beautiful peroration, and summing up of the whole. 

The comp )8ition of the book is easily explained by the circumstances 
given, and its argument is complete, without any necessity for supposing 
later Epicurean or Stoic or Platonic influences. The problems of human 
existence had been thought out far beyond these in the East long before, 
as we find from Pythagoras, and the monumental evidences we are dis- 
covering in the present era of investigation among the remains of an- 
tiquity. 

Bnigsch Bey, in 1876, drew for me a schema which represented what 
be considei-ed the esoteric Egyptian philosophy : four altars in profile, 
dedicated to earth, fire, air and water respectively, while a circle above 
indicated the perpetual change of matter from one of these forms into 
another. Each is worshiped as divine, and each has both a male and a 
female name. From this I took my concept of the views of the Egyptian. 
Omar Kayam's celebrated "Rubayat" furnished me with that of the 
AsByrlan, while the Chinese commissioner, Hon. Fung Kwang Yu, in his 
statement before the Parliament of Religions, at Chicago, of the doctrines 
and modes of worship of the followers of Confucius almost exactly 
echoes the sentiments of my Tyrian. 

Since writing the above I have availed myself of the kind criticisms and 
saggestloDS as to several passages of my friends : Rt. Rev. O. W. Whitaker, 
Dean Bartlett, Dr. McVickar, Prof. Morris Jastrow, Jr., Dr. W. F. Brand 
and Dr. Benjamin Lee ; to whom, as well as to Rev. Mr. Elwynand Rev. 
Dr. Cattell, I hereby return my thanks and acknowledgments. While 



Korrto.] 314 [Oct S. 

Jerome, Lnlher, DeBvoeax adcI Herder hnveeach suggested aomeauAcnl- 
loqujr as I have protinscd, llieir exact views were unknown to me until 
Iliis ikrticle was in print ; and I would submit that Herder's verj similar 
diviSLOD in inanj inBtances is an argument in favor of tbti hypothesis. 

ECCLESIASTE8. 

1 Tlie words of the Eccleeltut the son of David (the) king of Israel In Je- 

rusalem." 

BOLOUOH. 

2 Pnrpleiity of perplexities, said the Ecclesiaat, all is perpleiltj.f 

3 Wiiat profit to the man in all hii labor 
In which ho labors under the sun ? 



4 A genuralion goes, and a generation con 
A.Tid the eiirth has einoi for ever. 

5 The aun rises and ilie sun sets : 
And hastes to its place (again). 

Q It rising there moves toward the Soulli : 
And circles (again) lownrd the North. 
The wind goes in a circling of circles : 
And reliirnB upon Us circles. 

7 All the streams run Inio the sea. 
And the sea is not filled : 

To the place where the streams run, 
Tiiilhcr they rt'iurn to flow. 

8 All words are feeble : 

A man shall not lie able to spe:ik it : 
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13 And £ gave my heart to seek out 
And to observe in wisdom 

Concerning all things happening under heaven : 
For a difficult task God has given to the sons of men, 
That they should be exercised in it. 

14 1 saw all the deeds done under the sun : 

And behold all is perplexity and grasping of wind. 

15 The scattered cannot be arranged in order. 
And that which is lacking cannot be numbered. 

10 I spoke in my heart to say : 

Behold I am increased, and have added wisdom 

Above all who were before me in Jerusalem. 

And I gave my heart to know wisdom and knowledge: 

17 And my heart considered many things, 

Wisdom and knowledge, parables and understanding. 
I knew that even this is a grasping of wind ; 

18 For in abundance of toisdom is an abundance of knowledge * 
And the one adding knowledge adds pain. 

^ I said in my heart. Come, I will prove thee in pleasure. 
And see into the good : and lo even this too is perplexity. 

2 I said to laughter. It is excess ; 

And to pleasure. Why doest thou this? 

3 And I observed whether my heart would heat my flesh as wine : 
And my heart walked in wisdom 

And to seize upon pleasure ; 

That I might see what is good for the sons of men, 

What they should do under the sun 

All the days of their life. 

4 I increased my working : 

I builded me houses : I planted me vineyards : 

5 I made for myself gardens and parks 
And I planted in them every tree of fruit. 

6 I made for me fountains of waters 

To water thence the forest producing the trees. 

7 I bought me men slaves and women slaves, 
And house servants were born to me : 

And even the possession of herd and flock was great. 
Beyond all that had been before me in Jerusalem. 

8 I gathered me even silver and gold, 

And the treasures of Kings and of the countries. 

I made for myself songsters and songstresses, 

And luxuries of sons of men, cupbearer and female cupbearers. 

9 And I was increased, and added 

Beyond all who were before me in Jerusalem : 
And indeed my wisdom remained with me. 
10 And all which my eyes desired I withheld not from them : 



I refused not my heart any pleasure, 
Because my heart rejoiced iu all my labor : 
Aud this was my portion from all my labor. 

11 Aud I beheld all tbe works wbich my hands bad wrought. 
And OD the labor I had labored to do, 

And behold all was perplexity, and grasping of wind 
And there Is no profit under the sun. 

12 And I looked to consider wisdom. 
And excess and folly : 

For what man shall follow (f. e., excel) after this plan t 
Such lie (the King) hath done (already). 

13 And I saw that wisdom excels folly 
As light excels darkness. 

14 The eyes of the wise are in hi« head : 
And the fool walks In darkness : 
And I know, eren I, 

That one end shall meet them all. 

15 And I said la my heart, 
As llie ending of the fool 

Shall Ibere be an ending even to ate : 

And wherefore was I wise? 

I apoke moreover in my heart 

That oven this is perplexity, 

liecBUsethe fool speaks from excess, 
10 That there is no memory of the wise 

Any more than of the fool through Eternity, 

Because in the coming days all shall be fori;otten. 

And bow dies the wise man as the fool T 
IT And I hilled life; 

For It was evil to me. 
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22 What shall be to the man in all his labor 
And in the grasping of his heart 

In which he labors under the sun ? 

23 For all his days are a struggling 
Of pains and of his rage, 

And even in the night his heftrt sleeps not — 
This indeed is perplexity. 

EGYPTIAN. 

24 There is no good for man (except) 
What he eats and what he drinks. 

And what good he shows his soul in his labor. 

SOLOMON. 

Even this I see is from the hand of God. 

25 For who eats and drinks without Him ? 

26 For to the good man before His Presence 
He gives wisdom, knowledge and happiness : 

And to the wicked He has given a struggle to add and to gather, 
That He may give to the good man before the presence of God : 
So that even this also is perplexity and grasping of wind. 

ASSYRIAN. 

3 Time is for all things : 

And a season to every deed under heaven. 
2 A season to be born, and a season to die : 

A season to plant, and a season to pluck up the planted : 
8 A season to kill, and a season to heal : 

A season to destroy, and a season to build : 

4 A season to weep, and a season to laugh : 
A season to mourn, and a season to dance : 

5 A season to throw away stones, and a season to gather stones : 
A season to embrace, and a season to be far from embracing : 

6 A season to seek, and a season to lose : 

A season to keep, and a season to throw away : 
1 A season to rend, and a season to sew : 

A season to be silent, and a season to speak : 
Q A season to love, and a season to hate : 

A season of war, and a season of peace. 



SOLOMON. 

^ What profit to the worker in the things which he works? 
' C I beheld all the struggle 

Which God has given to the sons of men. 

That they should struggle in it. 
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U Everytbiog which He has made la beauliful Id its season ; 

He hath even set all tlie etarnlty in their heart. 

That man should not flad out llio doiag which God does 

Prom the beginning even unto the end. 
13 I know that there ia no good thing among tiiem. 

But to rejoice and do good in his life. 
13 And indeed every man wlio eata and drinks 

And sees gijod in all his labor, 

This Is the gift of God. 



14 I know that all things which God hath made 
These things ahall be forever. 

To Him it <s Impoaaiblc to add, 

And from Him impouible to take away. 

And Qod has made it 

Tliat men should fear before His Presence. 

15 Wlint has been already, ia, 

Wiiat shall be has happened already, 
And Ood shall seek the drivcn-awny. 

16 And yet I saw under the sun Itie place of Judg 
There was the impious : 

And tiie place of the righteous, 
Tliere was the pious. 

17 And I said in my heart, 

God judges llio righteous (ind the impious : 
For lliere ia a aeaaon for everything 
And for every deed, there. 
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Whether it ascends ? 
Or the spirit of the beast, 
Whether it descends below into the earth? 
22 And I saw that there is no good for man 
But that he should rejoice in his works, 
Because this is his portion : 
For who shall bring him to see 
In what it shall consist after him ? 

SOLOMON. 

4: Then I turned, and behold all the oppressions, 
That are done under the sun. 
And, behold, the tears of the oppressed. 
And there is no one comforting them : 
And in the hand of those oppressing there is power. 
But there is no one comforting them. 

2 And I praised the dead who are already dead 
More than the living who are yet alive. 

3 Yea good above these two 
Is he who has not yet been, 

Who hath not seen all that is done. 
The evil done under the sun. 

4 And I beheld all the labor, 

And all the manliness of the doing, 

That this is envy of a man from his fellow. 

This indeed is perplexity and grasping of wind. 

TYRIAN. 

5 The fool folded his hands 
And ate his own flesh. 

6 Better is a handful of rest 

Than two handiuls of labor and grasping of wind. 

SOLOMON. 

7 And I returned, and saw perplexity under the sun. 

8 There is one, and there is not a second : 
For there is neither son nor brother to him : 
And there is no end to all his labor : 

For his eye is not sated with wealth. 

And for whom do I labor : 

And deprive my life from goodness ? 

This at least is perplexity, and an evil struggle. 

TYRIAN. 

9 Two are better than one : 
To them is a good reward in their labor : 
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10 For iftliey fall, one sbnil raise bis Tellovr : 
Bui woe to tlie one wheo lie slmll ftill. 
And there is not the second to raise him : 

11 And indeed iftwo Bleep together they have warmth : 
But the one, how Bhnll he be warmed f 

13 And if one be overcome. 

The two shall stand against bim (their enemy), 
And a threefold cord shall not be qaickly broken. 



13 Better isa poor and wise servant (or youth) 
Than an old and foolish King 

Who knows not to give heed any longer. 

14 For out of the house of bondsmen (this one) shall ome forth to reign. 
While even in bis own kingdom (the other) has become poor. 

15 I saw all the living under the sun 

Walking with the youth the second (or successor), 
Who shall stand Instead of him. 

16 There Is no end to all the people. 
To all that were before them : 

And indeed the last shall not rejoice in him : 

So that oven this is perplexity and grasping of wind. 



17 Keep lUy foot as thou walkest to ihe house of God ; 

And let thy sacrifice be (to be) near to hear 

Rather than the gift of fools: 

For lliey know not that they do evil. 
5 Haste not with thy moulli. 
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6 For (it is) in abuodance of dreams and perplexities, and of many words, 
Tbat tliou fearest God. 

SOLOMON. 

7 If thou seest the oppression of the poor. 

And the ravaging of judgment and justice in a land, 
Admire not this thing : 

For there is a Lofty One to watch over the lofty. 
And there are loftier ones than these. 

8 And the abundance of tlie land over all (others) 
Is the king of a well-tilled field. 

9 The lover of silver shall not be satisfied with silver : 
And who has loved their begettings in (its) abundance? 
This indeed is perplexity. 

TYRIAN. 

10 In abundance of goods those eating them are multiplied : 
And what manliness to him from it ? 

That it is the government of seeing (it) with his eyes. 

11 Sweet is the sleep of the slave. 
Whether he eat little or much : 

12 But to the one abounding in wealth 
There is that prevents him from sleep. 

SOLOMON. 

13 There is a sore evil which I have seen under the sun : 

Riches kept for one's own for evil to himself, 
And that riches is destroyed in an evil struggle ; 
And he hath begotten a son, and there is nothing in his hand. 

14 As he came naked from the womb of his mother, 
(Naked) he shall return to go as he came : 
And nothing shall be left of his labor. 

That he may go (with h) in his hand. 

15 And this indeed is an evil sickness (sore evil). 
That as he came so shall he go : 

And what his advantage in what he labors for the wind ? 
IQ And all his days are in darkness 
And in grief and much rage 
And in sickness and vexation 

TYRIAN. 

^^ Behold what I have seen good : 
It is good to eat and drink. 
And to see good in all one's labor, 
Wherein one may labor under the sun 
The number of the days of his life 
Which God hath given him : for this is his portioa. 
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18 And iodeed evcrj man to whom God gives wealth and possessions, 
And has periniUed him to eat of It, 

And to take hia portion, and to rejoice in bis labor, 
Thisistbe gift of God. 

19 For hu Bball not remember the days of his life : 
For Ood shall scatter him in the joy of his heart. 

SDLOUOR. 

6 There is an evil which I have seen under the sun. 
And it Is great among men. 
2 A man to whom God shall give wealth, posscBsions and honor. 
Anil there lacks noihini; wliich bis soul may desire : 
And God permitteth him not to eat of it, 
But astranger eats it. 
This is perpleicity, and an evil disease. 

S Ifa man shall beget a hundred (children) 

And shall live many years. 

And the days of his years be abundant. 

Yet his soul shall not be Ailed with good. 

And even he had no burial — 

The untimely-born is better than he. 
4 For into perplexity it came. 

And into darkness it goes : 

And in diirknesa its naipe shall be bidden. 
rt For Indeed it saw not the sun : ' 

And he knew not rest : 

(The advantage Is) to this over that, 
G Though he lived the courses of a tliousand years 
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7 What is tie advantage to man ? 

For who knows what is good for man in life, 
The number of his days of hi* perplexity ? 
For He hath made them in a shadow: 
For who shall announce to a man 
AV^hat shall be after him under the sun ? 

KQYPriAN. 

2 A good name is better than good ointment, 
And the day of death than the day of birth. 

3 It is better to go to the house of mourning than to the house of feast- 

ing : 
For this is the end of every man, 
And the living shall give good to his heart. 

4 Anger is better than laughter : 

For in severity of the face the heart shall be made better. 

SOLOMON. 

5 The heart of the wise is in the house of mourning. 
But the heart of fools is in the house of joy. 

6 Better to hear the rebuke of the wise 
Tlian to listen to the song of fools. 

7 Like the crackling of thorns under the pot. 
So is the laughter of fools. 

TYRIAN. 

This also indeed is perplexity, 

8 That oppression carries away a wise man 
And destroys the heart of his nobleness. 

9 Better is the end of strife than the beginning of it : 
Better the patient than the proud in spirit. 

10 Haste not in thy spirit to be angry : 

For rage dwells in the bosom of fools. 
Jl Say not of what was, that former days were better than these : 

For not in wisdom hast thou inquired about this. 

SOLOMON. 

12 Wisdom is better than an inheritance. 
Yea, an advantage to those seeing the sun. 

13 For in its shelter wisdom is as the shelter of silver : 

And abundance of knowledge of wisdom shall make one alive through 
it. 

ASSTRIAN. 

14 Consider the works of God : 

Who can adorn him whom God has overturned ? 
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15 In the day of good livo in the good : 
And consider in the day of evil. 

ConBlder indeed ; Qod has made this harmoniously with thst, concern- 
ing talk. 
That man should And nothing beyond him. 



16 I have seen all these lliingB in my perplexity. 

Tliere is a righteous man, dcslrojed in hia righteaiuness : 

And tliere is a wicked man, rcmalDiDg in his wickedaesa. 
IT Be not righteous over much, 

Nor be cxceeelvely wise — 

Leat thou perish ; 

18 Bo nnt wicked over mucli, 
Aud become not hnrdeacd — 
Lest thou die before Ihy time. 

19 It 13 good to rcatraic thyself in this. 

And indeed not to soil thy hand witli that — 
All things shall come to those wlio fear God. 



20 Wisdom shall help a vise 
Slore than ten powerful o 



SOLOtCOK. 



TTRUM. 



21 Porllicre isnojust man in thoearth, 

Who shall do right and not sin. 
23 Anil Indeed Iny not to beurt sll words spoken by tlie wicked, 

That thou hear not tby slave curse thee : 

For very often It would do tliee liaim. 

And afHIct in many ways tby heart : 
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Bonds are in her hands. 
The good man before the Pace of God 
Shall be snatched away from her : 
And the one sinning shall be taken with 

28 Behold this did I find, said the Ecclesiast, 
One by one to find a disputing ; 

29 Which my soul sought, and I found not — 
And I found one man among a thousand,* 
And a woman in all these I found not. 

30 But behold this I found— 

What Ood has done with man is right : 
But they have sought many disputings. 

EGYPTIAN, A8STRIA.N, TYRIAN. 

Who knows the wise 

And who knows the solution of the thing? 

SOLOMON. 

S Wisdom enlightens a man's countenance : 
And the shameless in his face shall be hated. 

2 Watch the mouth of the King, 

And haste not concerning the word of the oath of God. 

3 Go from His Presence, 
Stand not in wicked word : 

For He shall do whatever He pleaseth, 

4 As a King having authority : 

And who shall say. What doest thou ? 

5 He that keeps the commandment 
Shall not know an evil thing ; 
And the heart of the wise 
Knoweth the season of Judgment. 

6 For to everythin;^ is a season, and a Judgment : 
So that the knowledge of a man is great to him. 

7 For there is none who knoweth what shall be ; 
For how it shall be, who shall announce to him ? 

8 There is no one that hath power over the spirit, 
That he may retain the spirit : 

And there is no power in the day of death. 

And there is no discharge in the day of (that) war : 

And impiety shall not save that belonging to it. 

TYRIAN. 

9 This all have I seen : 

And I applied my heart to every work. 

Which is done under the sun : 

In how many things man has authority over man to afflict him. 

*See Proverbs vill and iz. 
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10 Then I saw the impious borne !■> the grarsB, 
And rrotn the good tliey wont away : 

And ihey praised them in the city 
Because ihey hud done thus. 

SOLOMON. 

ThU also U perplexity, 

11 That senience against doers of evil is not swift : 

Therefore the heart of sons of mea is abundantly filled to do evil. 

12 Whoever has sinned has dune evil : 

From that time is also away from Ihelr greataesB. 

Fur this I know, 

Tliat it U good to those who fear God : 

Tiiai ibey may fear before His Face. 

13 And there shall be no good Co the impious : 
And he shall not prolong his days in shade. 
Who fearetli nol bufore the Face of Ood. 

ASaiRUN. 

14 There is a perplexity wrought upon the earth, 
That there are righteous. 

To whom it happens as lo the deed of Ibe impious ; 
And tliere are wicked, 

To whom it happens as (to) the deed of the Just. 
I bavs said that this indued is perplexity. 
'.5 And I praised mirlhfulneBB : 

Fur there is ootbiog good for a man under the sun 
But that be should eat and drink and rejoice : 
And this sliail be his advantage 
III his labor all Uie diiys of his life. 
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There is no man hath known all things before their face : 
Perplexity in them all. 

2 There is one ending to the righteous and impious, 
To the good and to the wicked : 

To the clean and the unclean. 

To the sacrificer, and to him that sacrificeth not : 

As is the good, so is the sinner : 

As the swearer, so the one fearing an oath. 

SOLOMON. 

3 This were an evil in all done under the sun 
That there were one end to all. 

And indeed the heart of the sons of men has been filled with evil : 
And madness is in their hearts during their life, 
And after them among the dead. 

4 For who is He that gives to all the living? 

TYRIAN. 

There is hope for the living dog : 
He is better than the dead lion. 

5 For the living know that they shall die. 
But the dead know not anything. 
And there is no longer for them a hire, 
For their memory has been blotted out. 

6 And even their love and their hate. 
And their desire has perished. 
And there is no portion still forever 
In all done under the sun. 

7 Go : eat in mirth thy bread : 
Drink in good heart thy wine : 
God is well pleased with thy doings : 

8 Be clothed at every season in white garments. 
And stint not oil on thy head : 

9 And see life with the wife whom thou lovest. 
All the days of the life of thy perplexity, 
Which has been given thee under the sun ; 
For this is thy portion in thy life. 

And in the labor thou laborest under the sun (!) 
10 Whatsoever thy hand findeth to do 
Do it with thy might 
For there is no deed nor reasoning 
Nor knowledge nor wisdom 
In Hades, whither thou goest (I) 

SOLOMON. 

HI returned : and saw under the sun 
That not to the swift is the race, 
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Not to the roiKht? the battle, 

Not to the wise man bread, 

Not to the pnideDt wealth. 

Not to the knowing favor : 

For season and chance happen to them all 

13 For indeed a man has not known bU season ■ 
Like tlie Sahea taken in an ev[1 net 

And like birds captured fn a snare, 

So are snared the sons of men in an evil seaton. 

When It falls upon them suddenly, 

ABSTBIAIT. 

18 And Indeed I saw this wisdom under the aun. 
And it is great to me. 

14 If a city be small and the men in it few, 
And a great king come against It 

And besiege It and build great bulwarks against it 

15 And there be f'lund in it a poor wise man. 
And he save the city by bis wisdom, 

No man remembered the poverty of that man. 
IS And I said. Wisdom is greater than power : 
And yet the wisdom of the poor man is scouted, 
His words are not lislened to. 

SOLOHOir. 

IT The words of the wise are heard in refreshment 
More than the shoutings of rulers among fools. 
18 Wisdom is belter than weapons of war ; 

And one sinner will dealtoy much good ; 
10 (So) dead flies corrupt the praparalion of oil of fragrance. 
Better a little honor for wisdom 
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7 I saw slaves upon horses, 

And rulers walking as slaves on the earth. 

AB8TBIAK. 

8 The digger of a ditch shall fall into it: 

And a serpent shall bite the destroyer of a hedge. 

BGTPTIAN. 

9 The remover of stones shall be hurt by them : 
The splitter of wood shall be endangered by it. 

TYRIAN. 

10 If the axe fail, he has disturbed its face. 
And he must labor labors : 

That man's wisdom is not excessive. 

11 If a serpent bite through not having been charmed, 
There is no advantage to the charmer. 

SOLOMON. 

12 The words of the mouth of the wise are grace : 
But the lips of the fool shall drown him. 

13 The beginning of the words of his mouth is folly, 
And the last of his mouth is wicked madness : 

14 And the fool multiplies words. 

ASSYRIAN. 

Man knoweth not what hath been 

Nor what shall be : 

For (that which comes) after who shall tell him? 

15 The labor of fools afflicts them : 

He knoweth not how to go to the city. 

TYBIAN. 

16 Woe to Ihee, city, 
Whose king is young, 

And whose rulers eat in the morning ! 

17 Happy thou, O land. 
Whose king is son of the free. 
Whose rulers eat in season, 

For strength, and shall not be ashamed ! 

18 Through sloth the roof will be abased. 

And in idleness of hands the house will leak. 

19 For laughter do they prepare bread and wine, 
And oil to make glad the living : 

And to the expenditure of silver 
Shall all things be obedient. 



KOrPTIAM. 

80 And tndeed curse not the King in thy ihougbt. 

In tby bedchamber curse not the rich: 

For a bird of the air shall carry tby voice, 

And that which hn$ wiugs shall tell tby speech. 
11 Cast thy hreiid upon the Tace of the waters : 

For In fuUuebBof days ibou Shalt find it. 
2 Give A portion to seven, aye to eight : 

For thou koowest not what evil sliall be on the earth. 
AesTHiAir. 
8 If the clouds be Tnll of rain 

They empty themselves on the earth : 

Whether the tree falls lo the South 

Or vrheiher it falls to Ihe North, 

In the place where the tree falls 

There it shall be : 
4 The oue watching the wind sows not. 

The one gazing at the clouds shall not reap : 
n In which there is none who knows the way of the spirit. 

BOLOKOH. 

As the bones (grow) in the womb of a woman with child 

So thou knowest Dot the works of God, 

All the things that He doetb. 
In the morning sow thy seed, 

Aod in the evening bold not thy band : 

For thou knowest not which shall flourish, 

Whether this or that : 

Or whether bulb shall be alike good. 
7 Sweet is the light. 
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12 And remember thy Creator 
In the days of thy youth : 
Before the evil days come 
And the years touch, when thou shalt say 
I have no pleasure in them. 

2 Before the sun and the light be darkened, 
And the moon and the stars ; 

And the clouds return afier the rain. 

3 In the day when the keepers of the house tremble, 
And the men of might are turned aside, 

And the grinders cease because they arc few. 

And those looking out of the windows shall be darkened, 

4 And they shall close the doors in the street, 
In weakness of voice of the grinder ; 

And he shall rise at the voice of the ostrich, 
And all the daughters of song shall be abased. 

5 And they shall look to the height. 
And terrors be in the way : 

And the almond shall blossom. 

And the grasshopper be heavy, 

And the caper-berry be scattered : 

Because a man has gone to the house of his eternity, 

And the mourners have gone about the streets. 

6 Or ever the silver cord be untwisted : 
Or the golden bowl broken : 

Or the pitcher be broken at the spring : 
Or the wheel overturned at the cistern : 

7 Or the dust returned to the earth as It was. 
And the spirit returned to God who gave it. 

SUMMING UP BY THE PRESIDING OFFICER. 

8 Perplexity of perplexities, as said the Ecclesiast, 
All is perplexity. 

9 And moreover because the Ecclesiast was wise, 
Because he thoroughly taught man knowledge. 

And the ear shall trace out the adornment of parables, 

10 The Ecclesiast sought many things 
To find acceptable words. 

And the writing of correctness. 
Words of truth. 

11 The words of the wise are as goads, 
And as spikes well planted : 
They of the assemblies 

Gave them from one shepherd. 
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12 And moreover by them my sod 
Of making many books itaere ii 
And much ftnxioua thought 
!■ B weariaeBS of the flesh. 



Tbe end of ihe discourse, the whole, lislen to : 
18 Fear God : 

And keep His commADdmentB : 

For that is tbe whole (ol> man. 
14 ForOod will briDg every deed into Judgment : 

With every hidden thing, 

Whether it be good 

Or whether it be evil. 



The Atomic Mau of TungiUn. 

By Mary E. Pennington and Edgar F. Smith. 

{Head bffoTt the Amtrtean PAUotopMeat Soeielg, November S, JSSi ) 

A study of the literature relating to this subject discloses the fuct thai 
while, In most instances, every effort was made lo eliminate foreign mat- 
ter fmm iho material employed in the nuiiierous invcstigaiions which 
have been conilucteO ut various times, several diiubiful poiniB continne. 
The iibjeclor Ihls commnnicatiun is lo direct nttentioD to one of these pos- 
Hli)lu wmrceii iit iirror, viz., the presence of traces of molybdenum, and 
to jiTi^HKul rcHullH iilitiihicd after its evident removal. 

Th'; carMur InvuHtigiitioiiH relating to the atomic mass of tungsten are 
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eocet) roacli difficulty in obtnlolng pure tiiugsleti trioxide. He found by 
considerablo laTesUgalJoa Ihut Ruse's method rorllicMparntion ormnlyb- 
denam and lungBlen wus the most conveoient. Traube (Jahr./ur Min- 
tratogtt. bIc, Beikneband. 7, 33a) aud more recently Friedheim (.Z- fur 
iinnrg. ChtmU, 1, TO) baa shown that this procedure does nol entirely 
climinaie the niolybdonum. Recent investigaliaus, in tbjs aa well as id 
other laboriktoriGB. upon arliflcial and Bupposedly pure, as wel) as natural 
tUDgslates bare proved that ihese all contain niolybdenum in appreciable 
nmouDls, and it mny well he questioned wbetbertbe earl ier determinations 
□f Lliu atomic mass or tungsten were nol afiecled hy the presence or irnceB 
or molybdenum. lis complete and absolute removal would tend to raise 
the value of tbis constant ot tungsten. A.n effort to this end appeared to 
be desirable. 

An Hitempl was first made to free Ibu trioxide from impurities through 
the sodium salts. This course was nbandoned inasmuch as traces of alkali 
persistently adhered to the tungsleu. This fact Is not new ; Schneider was 
fully aware of it. and in consequence he hud recourse to another method. 
Which was also adopted in this Investigation with some modiflcalions. 

A quantity of tungsten trioxide, derived from woltYamite, was heated 
in a porcelain dish for three days witb concentrated nitric arid. The lat- 
ter was tlien decanted and the yellow oxide was well washed with water. 
It was next subjected to the action of boiling aqaa rej/in for the some 
length of lime, (he add solution, however, being removed from time to 
lime. The washings and acid liquor were tested for iron. When this 
wa» DO longer detected the wa.thed trioxide was dissolved in yellow am- 
monium sulphide, air being excluded as much as possible. The solmiou 
was filtered from insoluble material, and concentrated almost to the point 
of crystallisation, when hydrochloric acid was added. The liquid was 
removed from the resulting precipitate, which was ignited, then boiled 
wlib nitric acid, and later with aqua regia. The resulting trioxide no 
longer showed the presence of iron and m>ing>inese. It was then washed, 
brought into a porcelain dish, covered with distilled water and am- 
monia gas conducted over the liquid until it was saturated. Several 
days were required for this purpose. Only-a very small residue remained 
uadlBsnlved. It contained a trace of silica and a little greeoisb-yetlow ox- 
ide. Hydrogen sulphide gas was next introduced into the ammoniacal 
solution, which was then digested at 80^ C, for several hours. On the 
addition of pure dilute hydrochloric acid 10 this solution tungsten trlaul- 
phide was precipliHted. This wai Altered out, washed and roasted In a 
large porcelain crucible with air access. The trioxide prepared In this 
manner no longer contained silica, iron or mangHnese. If tin bad been 
originally present it would have gone out with the nqita regia. and any 
colnmhlc acid would have remained when the trioxide was subjected to 
ihe ammonium sulphide Irealmeut. The next step was to prove the pres- 
ence or absence of molybdeQum. A portion of the purified tungsten Iri- 
oside was converted into the ammonium salt and the aulphocyanlde test 
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(BrauD, Zea.f. AnaXyt. ChtmU, t, 36) for molybdcDUm applied to ila aqu«o)u 
BolnUoa. Tbs presence of molybdeDam was very evideDt. The igoiiioQ 
of the tungsten trioxide in the earlier stagee of pnrillcatlon had not eltni' 
nated llijs constitueat. Instead of adopting Rose's method as iras done 
by Waddell, and thus [nlroduclQg the posalble contamtDatioo from a fixed 
alkali, recourse was had to the reaction of Debray — the Tolatilizatinn of 
the molybdlcacidasAxycbloridc— MoO,. 3HCt (Compt. rt»A., 4S. 1096, and 
Liebig's Annaltn. lOS, 250). The experiments of Pochard {Compt. rend., 
114, 173, andZ«(t./. anorg. Ohemie, 1, 262). as well as those more recently 
made by Smith and Obertiollzer (^Joiirn. Am. Chem. 8oc., 15, 18. and Zeit. 
f. anorg. Chemie, 4, 336). and by Smith and Maas <J(tum, Am. Soe., IS. 
897, and Zeil.f. anorg. Chemir, S, 280), give evidence that by litis meanti 
Diolylidenum can be expelled (rom tungsten derivatives. To this end the 
remainder of the tungsten trioxide waa placed, in portions, In a porcelain 
boat and exposed to the action of hydrocliloric add gas, aided by a gentle 
lieat (I!i0-300°C.}, until a vulatile eublimate of MoO,. 3HC1 was no 
loniier noticed. Upon reoxidizing the residual lupgsteo trioxide in open 
porcelain crucibles and then subjecting portions of the same to the st:l- 
pliocyanide test the presence of molybdic acid was no longer observed. 
Tliis was taken as an evidence ol Its complete removal. 

The trioxide subjected to the treatment described in the last pnrigrnph 
was suspended in water into which ammonia gas was conducted. Tlic 
oxide dissolved without leaving a trace of foreign mailer. The salt nb. 
tained upon evaporation was crystallized three times ; it was then dried 
and ignited with careful exclusion of dust. This material was now re- 
garded as sufficiently pure for the experiments projected. As it was ni>t 
intended to attempt any detcrminalions by reduction of the oxide, ilje 
latter was reduced In a current of hydrogen, carefully purified, to the 
metallic stale. The reductions were made in a large plalinuil) crurilile 
after tbe manner of Von Pfordten (Ber. d. deuttth. Chtm. OeiM., 17. 731). 
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which these osMnlions were performed. All draughts were avoided. 
The crucibles were handled with nickel crucible tongs. They were al- 
lowed 10 cool in vacuum dcHiccatora over eulphurlc acid. Calcium chlo- 
ride cannot apparently be used for this purpose, at least a superBcial 
greenlBli tinge was alwaja noticed on the oxide cooled in this way. Di- 
rect sunlight also causes a reduction of the irloxide, therefore the desiecit- 
tors wera kept covered with a black clolh. 

At the beglunlug of each oxidation the Same applied was quite small. 
Tlie metal increased in bulk as It oxUli7.ed, and in flvemlnuleH had assumed 
ft light yellow ish'greeii color. At the expiration of hair an hour the heat 
was increased. Later a stronger heat was allowed to act and continued 
until the oxidation was ilnished. The first period of ench oxidation con- 
tinued through five hours. The crucible and cnutents were cooled and 
weighed. The second period lasted three hours addiliimal. after which 
the crucible was allowed lo coo!. It was again weighed, and even if thcro 
was no change iu weight from that flrst recorded, the ignition was con- 
tinued for two hours wore. Tlje third weight, if ciinslnni, was taken as 
final. Each oxidation, therefore, was not considered finished until it had 
been continued Ihrougli a period of at least ten hours. 

The weighings were made upon a Becker tialnnce with vreighls. which 
had been ndjusted for this work. The vacuum standard was observed, 
and oxygen taken equal to sixteen in all the calculations. The results 
,e follows : 



1.-0.8(12871—0.228032—194.948 

a.— O.G50700— O.IH8nOO~184.Ba3 
a._0.5fl7054— 0. 155143—1 84. 900 
4.— 0. 006B-2O—0. 173103— 181.B03 
5.-0.438328—0.111188—184.800 
0._0.671 n30--0. 1 74408—1 84.031 
7.-0.590330—0.153193—184.833 
8.— 0.563154— 0,147588—134 943 
9.-1 .OeWllS— 0.380600-184, 018 

Mean 184 881 

tfutnum 184.043 

r Jllolmura 184.000 

,043 

imtkt (Recalcutalion of Iht Atomic Weight; 1883, Washington) and 
lur (JfMRid Wright Delrrminalioni, 1680, Washington) in their recal- 
Ions or this cunslniil of tungsten both arrive at the figures 184.08 



PenuintUm uid amlth.] 



(Not, 1 



(0=16), while Oatwald {Outtina of QeneraX GhemUtry, trenfilaled bj 
Walker. 1690, p. 30) tvj%, "the mean of tlie good delerminatioas is 
W=184 " Waddell (JfTW. Chtm. Jr., S, 360) gives as the meao of bii 
determinations 184.S (0^16). The results preseatcd In this commuaica- 
tloD show, therefore, a wide difference ft'om those usually looked upon as 
most correct. 

The evidence in earlier papers of the absence of mnljbdenum from He , 
tungsten Is far from satisfactory. Waddeii recogaises this ; hence he 
employs Rose's method for the removal of molybdenum from bis slarliog- 
OUt material. Since the pabllcalion of his research other experimGnlen 
have declared and proved the insufflciency of this method (Traube, Fried- 
heim, loe. eit.) for the purpose to which Waddell applied it. For tbis 
reason the Rose method was not followed in this present investtgaliiD, as 
well as from fear that it might introduce alkali, dllflcult to eliminate. As 
a subslitulo for it the method of Dcbray was adopted. 

In coasidertDg the factors that possibly could have caused a rise in ibe 
atomic value other than that occasioned by the complete removal of 
molybdenum, two suggest themselves. First, the occlusion of hydrogen 
by tlie finely divided meiallir! tuogsien, upon cooling in tliat gas, wnuld 
produce such a result. Waddell (_iiic. eit.) by one ejtperiment la snliatled 
that such gas occlusion does not occur. Derenbach {Inaug. DUierlalio", 
Wfir^burg. 1692) claims that there is an appreciable retention of bydrogen 
by the Snel3' divided metal. The quu9tion is Ibcrefore one of importance, 
and while Ibis communication contains no datn on this point, yet if ft" 
occlusion equal to that claimed by Derenbach {Distertalion, p. 43) be 
granted to have occurred in each experiment recorded in this investig^tii^n 
the final result would not be equal to that actualiy obtained. We mu9l 
therefore look further for Ibe cause of the rise in Ibe alnmic value. Tbe 
reductions of tbe trioztde were made in a platinum vessel. An cxamioa- 
tion of the meialiic luagsten for platinum did not show its presence. 
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Tht Atomie Man of TungtUn. 

By Edgar F. Smith and En. D. Dtii, 

^TUad before the Aaterican Phitveophieal Societi/, Novrmber S. IS94). 

Most of Ihe csperimeDta madp to determiae this conBtnnt consist in re- 
duclioti of tbe triuxide snd Uie subsequent oxidation or the melal. Two 
esperimeDtera have attempted to weigh the wnter produced In the reduc- 
tion of the Irioxide. A. Itlche (Annal tie Chim. el dt thyi., (3) 50, 10. 
l857j tnade five Bucb trials. Tlio atmuic mass of tungsieo. deduced from 
his experiments, eiiuala 174 (O=l0). Three years later Bernoulli (.Pogg. 
Ann., ill, 5M9) mnde iwi cxpei'imeDts and hia recorded vrIuc foe the con- 
Blftut ia 18fl-f . In both instancca there is considerable varlalion in the 
iadividufti results. 

In a pravioiia paper by Pennington and Smith a value (191.9) was 
olitsincd that differs quite appreciably from tliat usually accepted as rep- 
resenting the true atomic massuft be element under discussion. We have 
undertitkeD in Ibis present investigation to determine the atomic value 
from tlie quantity of water formed iu the reduction of the triuxide chieflf 
for the purpose of ucertaining whether the ellmlnalloa of the lust traces 
of molybdeuam would likely produce the great rise in atomic mass. It 
will be remembered that great stress was laid upon this point by Pcn- 
nlDgton and Smith. Tn the preparation, Iherefnre, of our irioxide we 
adhered closely to Iheir method or puriHcatlon and observed all precau- 
tions laid down by them. For delHlle, therefore, we would refer the 
reader to their paper. 

The hydrogen used by us in Ibe reductions was prepared from sulphu- 
ric acid and tlie purest zinc oblalnnble. To purify the gas ii was con- 
ducted through a series of bottles containing potassium permaugHnaie, 
ftn itlkallne lead niirato solulion, silver niirate, cfustic poiaah, sulphuric 
«cld, calcium cbloride. and Anally through a glass tube nine inches long, 
fliled with bright, polished iron wire. The latter was heated constantly 
with a Bunaen burner. Alter this Ibe gaa was admitted to the tube where 
it came iu contact with the ignited trioxidc. contained in a platinum boat, 
Tlie water produced In tbe reduction was collected in a weighed, glass- 
■loppered C-tube, tilled with aniiydrous calcium cbloride. K similar tube 
was aiinchcd to this to prevent absorption of moisture from the surround- 
ing atuioepbere. 

All weighings were reduced to the vacuum standard, and in the calcu- 
lations oxygen was taken as 16 and hydrogen as 1.008 (Clarke). 
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0.993024-0.23884—184.683 
0.9fl84M-0.33189-184.709 
1 .008074—0.28109—184.749 
0.911974-0.21184-184.(178 
0.997974—0.33179—184.704 
1.007024-0.23389-184. 70« 

Mean 184.704 

Mttilmum 184.749 

Minimum 184.678 

Diff 071 

The mean jS^.TOf blU below tliat given by Pennington and Smilb. 
The discrepancy may possib)]' be due lo the method, or the personal factor 
entering into the work may account for it. However, the resuU -we 
believe clearly proves thai the atomic mass of tungsten ia certainly greater 
llian what is generally assumed as correct, and In all likelihood tbe 
molylidenum cootatned in the luDgstco baa caused tbe low values found 
by previous es peri men tere.* 

Chemical Laboratory, UNivKRaixT or Fenkstlvaiiu, 
November, 1894. 
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into two regions, a posterior, inflated, obovate portion, tapering to I he 
pedicle, and an anterior region, subcylindrical, somewhat exceeding the 
posterior region in length, its lateral margins parallel, the anterior aper- 
ture circular, its borders everted ; pedicle usually exceeding the lorica in 
length ; enclosed animalcule freely motile within the lorica, at times 
situated exclusively within the frontal, neck-like portion, at others 
extending into the anterior region of tlie posterior part of the sheath ; 
when disturbed retreating into the posterior region, and advancing to the 
frontal portion when its fright has passed, the sarcode then completely 
filling that part of the lorica and taking its shape. Length of lorica j^^^ (^ 
inch. Ilah. — Standing water from the Morris and Essex canal. New 
Jersey. 

The water in which this beautiful and characteristic form was found 
was taken from the canal late in the autumn of 1891, by Mr. S. Helm, of 
New York city, and by him sent to me. It remained on my table until 
February 17, 1892, almost unnoticed, except that a little water was occa- 
sionally added to supply that lost by evaporation. On the date last men- 
tioned the animalcule was found in some abundance, attached to various 
submerged fragments and in company with a profusion of Salpingceea 
graeilii J. Clk., a form which it somewhat resembles, and near to which 
it should be classified. 

Prorocentrum hamatum, sp. nov. (Fig. 3). — Body ovate, less than 
twice as long as broad, smooth, depressed, the lateral borders slightly 
flattened, the posterior margin evenly rounded and obtusely pointed ; 
dorsal surface convex ; ventral aspect somewhat flattened, bearing on its 
frontal margin a stout, anteriorly projecting, obtusely i)ointed, often 
colorless process, which is bent hook like almost at a right angle, directed 
towards the left-hand side and slightly excavated dorsally, thus exhibiting 
a ledge like or shelf-like projection towards that aspect of the body ; 
frontal border truncate, surrounded, witbin the margin, by an annular 
groove, the right-hand and left-hand ventral continuations of which 
extend obliquely along the adherent posterior prolongation of the frontal 
process and unite to form a subcentral, longitudinal ventral depression ; 
anterior flagellum spirally undulating, taking its origin from within the 
ventral portion of the anterior groove, on the left-hand side of the 
posterior prolongation of the hook-like process, and extending round the 
frontal border into the groove on the right-hand side of the frontal pro- 
jection ; ventral flagellum long, trailing, vibratile, taking its origin from 
near the central region of the ventral groove ; nucleus subspherical, 
located near the posterior extremity, often with an apparently amylaceous 
corpuscle on one side and near it. Chromatophores linear, elongate, 
vermicular or variously curved. Length, gj^ inch. ///z6.— Brackish 
water from a salt marsh on Coney Island, N. Y. Movements rotary on 
the longitudinal axis. Abundant. 

This form was collected and sent to me by Mr. H. C. Wells, of Short 
Hills, N. J. 
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AUhougli TriKhelomoitnt is probably not bd iafusorko, ilie following 
descriptions are here included for convenience. 

Trae/ielomonat futiformii, sp. nov. (Pig. 4). — Lorica fiiairorm, three 
tlmus tiB long as broad, punctnle with minute, Bcatlered. cnnicnl ele- 
vations wlilcli are larger and more coaaplcuous neiir Itie ranrgin uf ili« 
posterior prolongation ; anterior region narrowed, neck-like, ihe fmntal 
border allglitly everted, die margin minutely denticulate; color brotvn. 
Length of loriea, ,ts inch, flii.— Pond water, near Trenton, N. J,; 
movements tremulous ujul rotary on the longitudinal axis. 

Traehtlomonat iphariet, sp. nov. (Fig. 5).— Lorica Bubspherlcft], 
somewhat depressed, tlie anterior aperture produced into a shnit, 
cylindrical, neck-lilie region, its fronial margin with four or more 
obtuse dcnliculaliouB ; entire hut face of tlie lorica armed by long. ct>n- 
Kpicuous. obtuse spinous proceaees. the largest of wlilcb are aubequal in 
length to l!iB length uf the neck-like portion of the sboalh ; color reddish 
brown ; Qngellum in length equaling or exceedlug Ihe circumfereDce of 
theloricn. Diameter, Including the length of the apinoua processes. ,J, 
inch. IToi.— Pond water, with Ltmna, near Trenton. N. J. Movements 
rapidly rotary, 

Traehtlomonat aeantbopfiora, ap. nov. (Fig. B).— Lorica fusilbrm, 
about ttvlceas long as broad, the posterior region somewlial suddenly 
contracted into a sbort, naked, punctate or smooth, prolongation, 
terminated by three diverging gplnea ; anterior region produced asKiieok- 
like portion, naked and punctate or smooth, the anterior ttorder truncate, 
the margin bearing four or more radiating spines ; central or body-rpgion 
armed by numerous, conical, splne-like prolongations ; flagellnm equaling 
or exceeding the lorica In length ; enduplasm green. Length of lorica, 
including spines, jj^ inch ; width, without spines, about j-^^ inch. Hob. 
— Pond water, with Lemna, neur Trenton, N. J. Movements rotary on 
the longitudinal axis. 

VaginUola longipet, sp. nov. (Figs. 7, 8).— Lorica trumpei-abaped, 
much compressed, rather more than four times as long as broad, widest 
and inflated near the middle third, theuce tapering posteriorly to a 
narrow, irregularly subcyiiudrical region lonnlng from one-third to one-half 
of the entire length of the lorica ; anlerior border slightly everted, Ihe 
lateral margin somewhat constrictud beneath the frontal region : lorica 
often irregularly constricted, the posterior, pedicle-like portion ftequenlly 
curved, and variously contorted, bent or irregularly inflated, the whole 
becoming chestnut- bri>wti with ago ; enclosed animalcule adhersnt pos- 
teriorly to a long, narrow pedicle apparently attached to the posterior 
extremity of the lorica, but often there becoming indistinct, and at times 
seemingly adherent to one lalefal margin ; body soft and flexible, finely 
striate transversely, extending slowly and irregularly, often undulate or 
vermicular in form, the contracted anterior region bending posteriorly, 
the flexure thus produced advancing towards the anterior aperture of the 
lories, the unexpanded peristomal region apparently wedged against lliv 
lateral borders of the ibestb, the animalcule thus remaining uniU anotber 
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contraction changes its position ; extended body elongate, very narrow, 
projecting for from one- third to one half its length, or more, beyond the 
frontal aperture ; peristome broad, somewhat oblique ; contracted body 
obovate ; nucleus elongate, narrow, band-like, exceedingly tortuous dur- 
ing the contracted state of the animalcule ; contractile vesicle single, 
spherical, anteriorly situated. Length of lorica, about ^^^ inch. Hab. — 
Attached to aquatic plants from Raucocas creek, at New Lisl>on, X. J. 

Caulicola {eauli*, stem ; colo, to inhabit), gen. nov. — Animalcules 
loricate, as in T/turicola, except that the lorica is conspicuously pedicel- 
late, and possesses a valve-like appendage which is not attached to the 
wall within the lorica, as in Tkuricola, but to the lateral margin of the 
anterior aperture. 

Caulicola valcata, sp. nov. (Fig. 9). — Lorica ovate, less than twice 
as long as wide, posterior border rounded, somewhat inflated, thick- 
ened centrally and with a short, posttMior projection at its point of 
attachment to the pedicle ; lateral walls often slightly undulate, and 
usually narrowed at the truncate, anterior aperture ; valve-like appendage 
attached to the lateral border of the anterior aperture, rising by the 
pressure of the extending animalcule, and when fallen, completely closing 
the orifice by a horizontal, flat-topped lid ; pedicle slender, thickened 
centrally, and with a short anterior projection at its point of attachment 
to the lorica. tapering posteriorly, and about one third as long as the 
lorica ; body of enclosed animalcule colorless, transparent, and when 
extended, protruding about one fourth of its length bej'ond the lorica ; 
cuticular surface transversely striate ; nucleus elongate, band like. 
Length of lorica, jjj inch. Ilab. — Brackish water from Coney Island, 
N. Y. Collected and sent to me by Mr. IL C. Wells, of Short Hills, N. J. 

BkofCRca phinla, t«p. nov. (Fig. 10). — Lorica elougate-vasitorm, less 
than twice as long as broad, widest anteriorly, tapering posteriorly to 
the pedicle ; anterior margin everted, truncate ; lateral borders often 
almost rectilinear ; pedicle tshort ; enchised animalcule not exserled ; con- 
tractile vesicles two or more, often four, near the posterior extremity ; 
nucleus not observed. Length of lorica, yj^j inch. Ilab. — Pond water 
from near Trenton, N. J. ; attached to filamentous objects. 

Eiichelyodon vesiculosus, sp. nov. — Body elongate ovate, one lateral 
border somewhat concave, the oilier convex ; both extremities rounded, 
the anterior somewhat truncate; soft, flexible and changeable in shape; 
about twice as long as broad, the cuticular surface longitudinally striate, 
entirely ciliate ; pharynx obconical, about one-third as long as tiie body, 
longitudinally plicate, the anterior orifice transversely oval ; nucleus ap- 
parently subspherical or broadly oval, subcentrally located ; contractile 
vesicles three or more, near the posterior extremity ; anal aperture postero- 
terminal ; endoplasm enclosing numerous, green corpuscles which obscure 
the internal structure, and rentier the body semi-opaque. Movements 
rotary on the longitudinal axis. Length of body, yjj inch. Uub.^Vond 
water in early spring, (rom near Trenton, X. J. 

PBOO. AMEB. PHILOB. SOC. XXXIII. 146. 2r PBINTBD JAN. 14, 1805. 
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This form iljflcrs fmni E. faretu» C. & L., Id the presence of the mul- 
tiple contraclilc vesicles aod id the single, rounded oucleui, the latter in 
JS./arctui being recorded as baDdsbaped. 

The iDfusorlaa was obtained Id abundance io a gatheriag mode Id the 
middle of February in the mild winter of 18S9-'90. Reproduction is by 
transverse fission. 

Jffauula trichocyttit, sp. nov. (Fig. II). — Body elongate -cvate or 
Bubelliptical, cylindrical, mure than twice as long as broad, the two 
extremltiea subeqiial ; oral aperture near tlic anterior extremily, in a 
slight depression or concavity of the lateral body-margin, and followed by 
a conspicuous, conical, pliaryntjenl rod-rascicle extending to near the 
body centre ; oral citia aomewhiLt larger and more conspicuous than those 
of the general surface; contractile vesicle single, spherl&il, laterally 
placed in the posterior part of the anterior bodylialf, oftea leaving small 
lacunte at complete systole ; nucleus subspbericnl, Bubcenlmlly located : 
trichocysta exceedingly abundant, ol)liqucty and densely set wiibin the 
cortical layer ; cndoplasm frequently exhil)iling a movement of rotaiioo. 
Length, jt^ inch. Hab. — Poud water, near tihort Hills, N. J. Motc- 
mcniB rotary on the longitudinal axis. 

This form, which is Inlnreslingon accountof the remarkable abundance 
of tiichocysts enclosed by (lie cortex, was collected by Mr. H. C. Wells, 
of ISliort Hills, N. J., and by him sent to me. 

Uroityli vtrnalii, sp. nov. (Fig. la). — Body elongate ovate, or suli- 
elliptical, soft ami flexible, about three times as long as broad, bulb 
extremities rouudcd, the anterior somewlmt curved towards the lett-liaiiJ 
side and slightly narrowed ; posterior extremity sometimes cveuly convei, 
rrn^iienlly obtusely pointed on the right-liaud side of the median line; 
dorsal aspect convex, its culicular surface irregularly roughened bv 
clu'lers of minute, rouuded elevations arntnged In irregularly longlludisil 
hcrii^t ; Iwleriil body-margins of the larger infusorians often flattened anJ 
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fimbriated, from six to eight in number, arranged in an oblique row and 
not projeclinK beyond the body margin ; contractile vesicle single, spheri- 
cal, near the left-hand side of the anterior body-half, in the dorsal aspect, 
the cuticular surface of which it elevates at its systole, and through 'which 
it seems to discharge its contents ; nucleus double, the two nodules ovate, 
one being in the anterior, the other in the posterior body-half, near the 
lefi-hand body-margin, and each bearing a laterally attached nucleolus ; 
anal aperture not observed. Length from yj^ to^^ inch. Hah. — Shallow 
wayside pools in the early spring, near Trenton, N. J. Reproduction by 
transverae fission. Endoplasm brown. 

This form bears a somewhat close resemblance to Uroatyla trichoga»ter 
Stokes, but difl*ers conspicuously in its habitat, U, trichogasier being 
found in infusions of deoiying vegetable matters, the present species in 
the clear, pure waters of the pools of early spring. It also differs in the 
character of the adoral depression which docs not include a part of the 
frontal border of the body ; in the absence of the endoral cilia, and 
especially in the fewer frontal styles. 

The bo-iy is exceedingly soft and flexible, and its motions active. The 
brown endoplasm is often of a beautiful, transparent golden tint. The 
favorite food is ihe algal spores and the other small vegetal objects with 
which the shallow pools are at this time of the year so well supplied, 
while the food of U. trichogaster is chiefly animal. 

Acineta carrugata, sp. nov. (Figs. 13, 14, 15). — Lorica ovate or sub- 
triangular, compressed, the length but slightly exceeding the greatest 
breadth ; lateral margins convex, tapering towards the pedicle and 
variously crenated, or almost smooth and even ; general surface bearing 
numerous, irregularly disposed but frequently parallel and centrally con- 
verging, linear ridges, that vary in number, arrangement and general 
direction with the age of the lorica, in maturity and in old age the inter- 
linear spaces becoming exceedingly prominent as inflated, rounded and 
elongated prominences, the lateral borders of the lorica then being con- 
spicuously and irregularly crenate ; anterior margin slightly elevated cen- 
trally, tliis elevation extending perpendicularly along the subcentral 
region of the frontal and of the dorsal aspects of the sheath, this in trans- 
verse, subcentral optical section having a rhomboidal outline, the lateral 
borders truncate and emarginate ; anterior border of the lorica closed in 
except for a narrow, slit-like aperture traversing it, and an ovate orifice 
at each anterolateral margin for the passage of the fasciculate, capitate 
tentacles ; frontal region, in surface view, compressed and undulate, or 
with six oppositely disposed, concave depreiisions ; pedicle conspicuous, 
well-developed, hollow and about one-third as long as the lorica ; nucleus 
apparently broadly ovate and subcentral ly located ; endoplasm coarsely 
granular ; the enclosed animalcule ususilly nearly tilling the cavity of the 
sheath. Length, including pedicle, ^J^^ inch. Bab. — Attached to fila- 
mentous algSB in the brackish water of a salt marsh, Coney Island, N. Y. 
The corneous, transparent lorica is exceedingly thin and delicate, vary- 
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ing iiiiidi \a connection wiili tlie Burruce pi lea t ions or ridge-like eleru- 
tionn. in early j'oiitli Itie raised lines being low, incoDBp<cauus ami 
irregnhirlj- ilisjxwcd ; in maturity becoming full, rounded nnrt prominent, 
Bnpiimied by deep fiirmws, as if ilie w&II of ihc lorica bad become dis- 
tended Willi liquid, diluiuiion Inking place at eipansile regions between 
ibe ridge I i lie marliings of tbeearlicrBtnge ; in the uialure slate Ihe lateral 
borders are proliiberaolly crenate. 

Aciiitta fitxilU. sp. noT. (Fig. 1*1).— Lorlca irregularly Bwlispheric:il, 
la|)crii)g posteriorly to the ebort, bollow pedicle ; anterior border 
closed, tliin, appurenlly |>cr|>cudiculdr1y liimelliform, Ibe margin 
irregularly undulate; two opposite lateral regiiins eacb bearing tnro 
anteriorly appruslmaiing, posleriorly diverging, narmw fis^iures for ihc 
jiafKage of tbe tenlacles, Ibe Assures usituUy being ojicn only sutllclently 
fur lliu pfuuingu of ilie lentacles. except during ihe final deTelupmeni and 
llie CEcape of ihe embryo, wben Ibose on Ibe lateral marginH and IbiU ou 
Ibe frnnLil tM>rder arc seen to be continuous, the expanding fit«urcs clos- 
ing afser the CBCHpu of tbe embryo ; pedicle about one-seventb as long as 
ihe lorica ; tenlacles eiipllHle, of Iwo kinds and apparently issuing only 
from the slii-Iike latcrnl Assures, one kiud being siraigbt. rigid, jiud mil 
oDcn exceeding twice tbe length of the lorlca. the other form <iiaineiitou!i. 
flexible, writhing und variously curved and coiIe<l. often extciiUing 1» 
more Iban lire iliiicH Ilic Icugihiifibe lorlca ; iKidy of tlie anininlciilcfiib- 
splierical iir obpyriforin, not niling Ihc caviiy of the lorica. Hnd in no w;iy 
adherent to il : eudoplasin granular ; nucleus broadly ovate, located near 
one bitcral border ; cnnlracllle vesicle single, spherical, poslero-biicml in 
(be region opposite tlie nucleus, Lengili of lliu lorica, including ilie 
pcdick-. -l-s iuth. //<i6.— Fresh waier from near Treolon, N. J. ; atl;tched 
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Fig. 11. Nassula trichocyslis. X 450. 

12. Urostyla vernal is. X 190. 

13. Acineta corrugata ; mature, but Dot old, form. X 400. 

14. Acineta corruguta ; transverse, subcentral, optical section. 
X 400. 

15. Acineta corrugata ; surface view of the frontal region ; some- 
what more enlarged than in Figs. 13, 14. 

16. Acineta flexilis. X 560. 
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Obituary Notice of John M, Maiich. 
By Charles 3. Dolley, M.D, 

{Read before the American Philosophical Society , December 7, IS94.) 

The preeminence which American pharmacy has for many years main- 
tained may without doubt be largely attributed to the scientific zeal and 
ability of the teachers of pharmaceutical science in the various institutions 
of the country. To no one belongs a greater meed of praise than to the 
late Prof. Maisch, a member of the American Philosophical Society, to 
which he was elected January 18, 1884. 

John Michael Maisch was born of humble parents in Hanau on the 
Main, Germany, on the 3d of January, 1831. His early education was 
obtained at the free schools of his native town, and he soon attracted the 
special attention of his teachers on account of his aptness and diligence. 
Under one Tlieobald, he was introduced to the study of mineralogy and 
microscopy and began practical field work in the vicinity of Hanau, and 
it was largely due to the interest awakened by this teacher that he became 
ambitious for a university education and was led to seek instruction out- 
side that aJQTorded him by the curriculum of his school. 

Under Dr. Bromies he soon demonstrated his fitness for original inves- 
tigation in chemistry, and was permitted by him to assist in certain 
studies of the (atty acids and resins. 

For a lime his inclinations were towards theology, but his increasing 
interest in natural science led him to abandon the idea and to devote him- 
self with such ardor to his scientific studies as to undermine his strength 
to such an extent that it became necessary not only to give up close appli- 
cation for a time, but, in the end, to relinquish his strong desire for a 
university course. 

Entering the military service of Ilesse, he became impregnated with the 
revolationary ideas rife among the soldiery, and recognizing the incon- 
sistency of his position, he resigned his post and, joining the Turners of 
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tiiiiu. nccomp^inied ttiein ia tlidr excorslons through the Valley of the 

-lin, QSilHtiDg Lhein In tbe promulgiiUoa of revolutionary BCtttimenta. 

Ia 1849, wliile engaged In lliis work, he wtie arrested at SiDsholm ud 
senieiiced to four and a hnlT yearn' imprlai.-nment with hard labor; but 
through Ihu conaivaace or rricnds he «oun after effected hie escape and 
managed to emigrate to America. Landing almost pcnnileu in Balll- 
mofo. young Haisch took up for a tloie vltli factory work, Iiui soon 
managed through his (undnc^a for uatural science to mtke the acquaint- 
KQce of Drs. Wiss and Vogler, who aided him in the sindy of pharmacy 
ftnd gave him employment for a lime during the yenrs IS-'iO-Sl iu a drug 
ttoTe owned by the former. This store being sold, Mr, Malach removed 
to Wushingion, wliero he served in a drug store until 1853, wljea his 
parents and tiilera having come to Philadelphia, he joined lliem there, 
Por about two years he acted aa drug clerk in Pliiladelphia and New 
York and Anally entered a chemical faclory In Brooklyn. From ISVt to 
18i0 he was employed by the firm of E. B. Oarrlgues and Robert Shoe- 
maker, of Pbllnilelphia, and In the laltor year he accepted an inatructur'a 
positi'in in the School of Pharmacy cnnduclccl by Pnjf. Pirrlsh in an upper 
room at tlio Houlbwost corner of Kighlh and Arch streets. 

Here his natural love for research, hla tact and ability as a teacher 
attracted attention and lej to his call to the Professorship of Pharmacy 
and Materia Medica Id the College of Pharmacy of the City of New Yoik, 
bis spjre time being employed in the lahoratory of Dr. E. R. Squibb. 
Prof. Huisch returned to Pliiladelphin In 1863. when under Siirguon- 
Oeneral Hammond he organized the U. 8. Army Lab.iratnry. nhlcb, 
during the two and a half years in which he conducted it, is snld to have 
elfected a saving to the Government of nearly a million of dollars, Aft«r 
the War and until 1871 Prof. Malscli carried on a retail drug bu^Inera at 
IG07 Ridge avenue, but finally gave It up on account of his IncrcasiDg 
duties at the Philadelphia College of Pharmacy and as the Secrolnry of 
the American Pharmaceutical Association, of which he had been rroBi 
1836 one of the most active nieml>ers. 

It was in 166Q that John Malsch succeeded William Proctor, Jr.. In (ha 
Chair of Pharmacy, but in the ensuing year he exchanged Chaira with 
Prof. Purrish. assuming the title of Professor of Materia Medlcn and 
Uolany. This position Prof. Malsch retained until his death on Ihe lOtli 
of SepU-mher, 1093 In 1880 he was elected a member of Ihe Board or 
Trualees of the Philadelphia College of Pharmacy and ten years later 
accepled the editorship of the Amerkan Journal of Ph'trmary. Tliat 
•John Malsch waa a man of unwearied industry, absolute integrity and 
profound knowledge, ia the unanimous testimony of all whowcre famllltu 
with him and with his teachings and writings, a fact which was rmptia- 
aized by Ihe conference of the Hanhnry Gold Medal upon him by tbt! 
Pharmaceutical Society of Great Briiain for distinguished serricca and 
original research in the natural hiatoiy of drugs. The followiDg is a liel 
of Prof. Maiscb's contributions to science : 
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1854. On the Adulteration of Drugs and Chemical Prcparationfl. Amer. 

Journ. Pharm. 
Liquor Ferrl Iodide. Ibid, 

1855. On the Incompatibility of Sulphate of Quinla with the AcetatCA. 

Ibid, 
Examination of Bitartrate of Potassa. Ibid, 
Effects of Sunlight on the Syrup of Iodide of Iron. Ibid, 
Translation of M. Strecker's Paper/on Quinine. Ibid, 
Contributions to Toxicology. Ib^ 

1856. On Convenient Modes of Administering Cod Liver Oil; Ibid, 
On the Relations of Physicians and Pharmaceutists. Ibid, 
Contributions to Toxicology. Ibid. 

On an Expeditious Mode of Making Mercurial Ointment. Ibid. 
On Solution of Gutta Percha. Ibid. 

On Sulphate of Quinine and Carbonate of Ammonia in Pills. Ibid, 
On Wine of Colchicum Seed. Ibid, 

1857. On Protiodide of Mercury. Ibid, 
On Effervescing Powders. Ibid, 

Solubility of Iodides in Syrupus Ferri lodidi. Ibid. 

On Fluid Extract of Arnica. Ibid. 

Oo Fluid Extract of Uva uni. Ibid. 

On the Detection of a New Falsification of Oil of Bitter Almonds. 

Ibid, 
American Eclectic Resinoids. Buchner's Repertorium fUr Phar* 

macie. Vol. vf, p. 481. 

1858. On the Sale of Poisons in the United States. Ibid,, Vol, vil, p. 2207. 
On Flaid ExtracU io the United States. IH^L, Vol. vil, p. 297. 
Remarks on Some Pharmaceutical Preparations. Amer. Journ. 

Pliarm. 
On Dilated Acetic Acid Ibid. 
On the Preservation of Drugs from Insects. Ibid. 
Note on Syrup of Hypopbospbites. Ibid, 
On the Decomposition of the Quinia by the Acetates. Ibid. 

1859. On Extractam Ferri Pomatum. JbPl. 

On the Preservation of Fluid Extracts. Ibid, 

On tlie New System of German Weights. Ibid. 

On the Proper Menstruum for Fluid Extractf. Ibid, 

Notes on Fluid Extracts of Bucbu, Cirnicifuga, H<;rfM;rjfarIa nwi 

Valerian. Ibid. 
On the SfAuhWiiy of Pb^^piiaie of Iron. Jf/i^L 
On a New M^xle of Preparing S'/iu^i hyruj/n, /bl^l. 
Kanafiicturing Pharmacy 'm xU", \',tt'.^*A hJa»«'», Hnt'Uht*y% iU|X'f • 

toriom. Vol. vjjj, p. 4>^;. 

1860. On Examination of Oil '/fP«rp;/':ff;Jf.t. Am*.r 4o*itii. I'ltuftti. 
On Some Prepanir;^^* of C*^*'/.-.* fl/y/., /Oi^l, 

from -i^ 0«;fw^*/4 4o>/o*.t ^'Uf*'A aft;' !<;>,> /Old 
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ISOO. Alunien Exsiccatum. Jbid. 

Analysis of Commercial (ilaciul Piiosplioric Acid. IbiA. 

Note on Benzoic Acid and Sumo B^nzontes. Ibid. 

On llie Detection oX Crotou Oil in Mixtures. Ibid. 

Analysis of Milk. Ibid. 

Chemical Notes. Ibid. 

Alumen ustuni. Buchoer's Repertorium, Vol. ix, p. 137. 

United States Plmrmacy. Ibid., p. 145. 
1861. On Chelidoniam majat. Amer. Jouro. Pharm. 

On tlie Adulteration of Carmine. Ibid. 

On Commercial Iron by Hydrogen. Jbid. 

On the Importation of jtlineral Waters. Jbid. 

Analyaia of the Clialybeale Wuters of Sharon Spring, New York. 
Jbid. 

On Anat»hinle Wood. Ibid. 

On the Tincture and Ferrated Tincture of Bark. Ibid. 

On tl>e Origin of Bay Kuni. Jbid. 

On the Volatile Oil of ifgreia acrit. Jbid. 

On the Ferrated Tincture of CincUoua. Ibid, 

On tliB ConvcrsioD of Monobydralcd into Common Phosphoric 
Acid. Jbid. 

Olcaninga from the German Journals (fourarlicle-O. Jbid. 

Chemical Examination of Cocoa Leaves. Jbid. 

On the Mineral Water Trade in (he United Stales. Buchncr'a Re. 
pertorram, Vol. x, p. 257. 

On the Medical Floraof the Viclutty oflliiladelpliia. Ibid., Vol. x. 
pp. 3811 and Srnl. 
1802, GleaningB from the German Journals. Amer. Journ. Phann. 

On Commercial Belladonna Leiivea. Jbid. ■ 

KcjMirt of Committee on Herbarium. Jbid. 
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1867. On the Specific Gravity of Medicinal Cliloroform. Ibid. 
On Colchicia. Ibid. 

On Tests for the Purity of Glycerin. Ibid, 

On Carelessness in the Collection of Drug). Ibid. 

Note on Cheap Glycerin. Ibid. 

Gleanings from the German Journals (two articles). Ibid. 

On a Permanent Solution of Pyrophosphites of Soda and Iron. Ibid. 

Review of Pharmacopoeia Helvetica. Ibid. 

1868. Gleanings from the German Journals. Ibid. 
On Chloroform. Ibid. 

Note to Editor on False Jalap. Ibid. 

1869. Gleanings from the German Journals (four articles). Ibid, 
On the Milky Juice of Lactuca elongata. Ibid. 

On Some Panama Drugs. Ibid. 

On the Nomenclature and Definitions of the United States Pliarma- 
copoeia. Ibid. 

1870. On Lycopodium clavatum. Ibid. 

On the Weeds of Western Peppermint Plantations. Ibid. 

Gleanings (three articles). Ibid. 

On Pharmaceutical Legislation. Ibid. 

On Solubility of Glue in Glycerin. Ibid. 

1871. Decomposition of Acetate of Morphia in Aqueous Solution. Ibid. 
Detection of Turmeric in Powd. Rhubarb and Mustard. Ibid. 
Ferrated Elixir of Cinchona. Ibid. 

Gleanings from Foreign Journals. Ibid. 

Gleanings irom German Journals (four articles). Ibid. 

Fluid Extract of Chestnut Leaves. Ibid. 

Note on Amylo-nitrous Ether. Ibid. 

Note on Hydrocyanate of Morphia. Ibid. 

Note on Some Pill Masses. Ibid. 

Precipitation of Quinia by Iodide of Potassium. Ibid. 

Seeds of Two Species of Strychnos. Ibid. 

Solutions of Alkaloids in Medicated Waters. Ibid. 

Syrupus Assafoetidse. Ibid. 

1872. Gleanings from the European Journals (twelve articles). Ibid. 
Loss of the Herbaceous Parts of Plants in Drying. Ibid. 
Monobromated Camphor. Ibid. 

On an Asserted Specific for Ague. Ibid. 

On Some Pectoral Powders of European Pharmacy. Ibid. 

On the Botanical Origin of Root of Cypripedium. Ibid. 

On the So called African Saffron. Ibid. 

Pharmacognostical Notes. Ibid. 

Use of Petroleum Benzine in Making Oleoresins. Ibid. 

1873. Chloride of Mercurethyl. Ibid. 

Impurities Among Rhizomes of Cypripedium. Ibid. 
Levico Mineral Water. Ibid 

FROG. AMER. PHILOS. 600. XXXIII. 146. 2 S. PRINTED JAN. 14, 1805. 
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IB73. Gleanings from European Journals. Ibid. 

Medicinal Use of Oreen Soap. Ibid. 

Remarks on Elixira. Ibid. 

Selected Formulaa from Phajm. Germ. ll/!d. 

S|)iiit of Nitrous Ether a Supposed Test for Sime Alkaloids. Jbid. 
IUT4. BnlsAms Liquidamber tlyracifiaa and orientale. Ibid. 

Qleaniogs from European Journals (nine arlicles). Ibid. 

Noles on Some North American Drags. Ibid. 

Occurrence of Arbulin in Some Ertcaceous Plants. Ibid, 

PbarniAcognostical and Clioinical Notes. Ibid. 

Remarks on Resin of Podopliyllum. Ibid. 

1875. CoDslilueiiU and Properties of Potenlilla. Ibid. 
Gleanings from European Journals (nine articles). Ibid. 
Medicated Wiilers. Jbid. 

Note on Tinctura Opil Muri&tica. Ibid. 
On Some Subsiiiullons. Ibid. 
Remark'4 on Cinclioquinino. Ibid. 

1876. Asserted Presence ofTannln In Gentian. Ibid. 
Fuevi vetieulotu* and Some Allied Species. Ibid. 
Gleanings from Foreign Journals (ten articles). Ibid. 
Noles on the Genus Teucrium, Jbid. 

Notes on the Internntional Bipoailion (three articles). Ibid. 

Noteson the Quinine Flower. Ind. 

Remaiks on Cinclioquinine, Ibid. 

Remarks on Extract of Jalap. Ibid. 

Use of Metrical Weights in P res crip I ion 8. Jbid. 

1877. Detection of CuatorOilia Copalha. Jbid. 
Examination of a Cure for Lore of Liquor. Jbid. 
Formulas and Preparations of New Medicaments. Jbid. 
Gleanings from the Foreign Jaurnals (eight articles). Jbid 
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;81. Compoand Spirit of Cinnamoo. Jlnd, 

Dose of Extract Pbysoetigmatia. IHd. 

G^rgia Bark. Itfid, 

Manufacture of Quioia in the United States. Ibid, 

Oleum Betulse Empyreumaticum. Ibid, 

Gleanings in Materia Medica (four articles). Ibid. 

Origin of False Senega. Ibid, 

Orthography of the Metric Units. Ibid, 

Poisonous Principle of Anacardium. Ibid, 

Practical Notes from Foreign Sources. Ibid, 

Stearopten of Buchu Leaves. Ibid. 

Tincture Ruscl. Ibid, 

Xantborrhoea Resins. Ibid, 
1882. Gleanings in Blateria Medica (ten articles). Ibid, 

Practical Notes from Various Sources. Ibid, 

Preparation of Mercurial Ointment Ibid, 

Syr. FerrI Protochloridi. Ibid. 

China and Allied Species of Salvia. Ibid. 

Useful American Myrtles. Ibid, 
18S3. Comparison of Galenical Preparations (six articles). Ibid. 

Galenical Preparations of the German Pharmacopoeia (four articles). 
Ibid. 

Gleanings In Materia Medica (eight articles) Ibid. 

Practical Notes from Various Sources (five articles). Ibid 

Relative Strength of Certain Preparations. Ibid. 

1884. Chemical and Pbarmacognostical Notes. Ibid. 

Laboratory Notes — Abstracts from Tbeses (two articles). Ibid, 
Notes on Researches on Capillarity. Ibid. 
Practical Notes. Ibid. 

1885. Gleanings in Materia Medica (eight articles). Ibid. 

Materia Medica of the Mexican Pharmacopceia (eight articles) Ibid. 
Pharmaceutical Preparations of the Mexican Pharmacopcsla (four 

articles). Ibid. 
Practical Notes (two articles). Ibid, 
Commercial Spanish Saffron. Ibid. 
Indigenous Species of Croton. Ibid. 
Useful Plants of the Verbenacese. Ibid, 
188G. Commercial Sulphate of Quinine. Ibid. 



Gleanings in Materia Medica (six articles). Ibid. 

Materia Medica of the New Mexican Pbarmacopcela (four articles). 

Ibid. 
Note on Yerba and Raiz del Indio. Ibid. 
Practical Notes and Formulas Ibid. 
Btrophanthus or Heart Poison. Ibid. 
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1886. Gotthiir HeEnrich ErucBt Mubleoberg as & Botaaht (An Addrm 
before the Pioneer Society of Pbiladelphia). Hoffman's Plitr- 
maceutiscbe RuadBchau, New York. 
1S37. Cbemical Notes from Tlieeea. Amer. Jouro. Pliana. 

Gieaainge in Materia Medica (aix articles). Ihid. 

JhIbp Resin and Jalapin. Ibid 

Practical Xolea from Variom Sanrcea. Ibid. 

Rcmiirks on Cancer Cure. Ibid. 
1889. Blue Coloring Matter iD Flowers. Ibid. 

Qlcanings in Materia Medica. Ibid. 

Notes on Bome New Remedies, jbid. 

Notts on Slime Old Remedies. Ibid. 

PriiClicai Noieifrom Foreign Journals. Ibid, 

TLe Genua Luffa. Jbid. 

1889. PreparaUonsof Mustard for iDterDsl Use. Ibid. 
Useful Plants ol tlie Genus IHoralea. Ibid. 
Origin of False Senega RimL Ibid. 

Notes OD Some Indigeoous Remedies. Ibid, 

1890. Bntaoical Origin urSomePliarmicopoiUi Drugs. Ibid. 
Gleanings Id Materia Medica. ibid. 

Morphine Salts and Hydrociranic Acid. Ibid. 

Notes on Scopola. Ibid. 

Pliitrmacopnlal Assays of Drugs sad Galenicals. Ibid. 

Plant Groups and Constituents and Properties. Ibid. 

Practical Notes from Various Sources. Ibid, 

PrjRpuclive Camphor Industry of Florida. Ibid. 

Hume North American Medicinal Plants. Ibid, 
ISOI. Notes on Vegetaliie Drugs used In Mexico. Ibid, 

Notes on Sumo North American Mediclual Plants. Ibid. 
1K112. I'olnaala aUin. Ibid. 
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The Chateau de Rochamoeau, 

By Jo9eph O. Rosengarten. 

(Read before the American Philosophical Society, December 2 ly ISO4.) 

The home of La Fayette at La Grange has long been a point of atlnic- 
lion for many AmericanB, full of admiration for La Fayette and the part 
he played in the American Revolution. The story of his services in be- 
half of the struggling colonies, so well told by Mr. Charlemagne Tower, 
Jr., in his noteworthy contribution to our history of the Revolution, will 
undoubtedly strengthen and renew the strong affection always entertained 
in this country for La Fayette, so markedly exhibited during his lifetime, 
especially on his last visit to this country, and in tlie reception given 
to his descendants, who came here to join in the celebration of the cenlen- 
nirtl anniversary of the surrender of Cornwallis at Yorktown. In doing 
honor to La Fayette and to his countrymen for their help in securing 
American independence, we ought not to forget the Rochambeaus, father 
and son, the former the General-in-Chief of the French Allied Army sent 
to help the American colonics in their struggle against Great Britain, the 
son his Aid decamp, who served with distinction, and was sent to Franco 
to secure that final help, fleet, men and money, with which the long war 
for Independence was brought to a successful termination by the closing 
and crowning victory. A recent visit to the Chateau de Rocbambcau 
showed that it was full of interest for Americans, for there the present 
owner, the Marquis de Rochambeau, piously preserves the historical relics 
of the family, and prominent among them are those that marked the 
Corale de Rochambeau*s leading part in the American War of Inde- 
pendence. The Chateau itself is of great interest. Situated on the banks 
of the Loire, between Blois and Venddinc, it is easily accessible, and a 
view of its fine grounds, its curious caves, its lovely outlook over the 
valley of the Loire, its noble avenue and the beautiful river, is of itself a 
delight to lovers of the picturesque. 

In the Massachusetts Historical Society Proceedings, 18S2-S:J, Vol. .\.x, 
p. lOD, the late Hon. Robert C. Winthrop describes his thea recent visit 
to the Chateau de Rochambeau, where he found many relics of the old 
Marquis and Count, as he then was, of Yorktown memory — the sword 
which he wore in America, his badge as an honorary uKMnlxjr of the C'ln- 
cinnati, his baton as a Marshal of France, with all his ordrrs and decora- 
tions, and a portrait of himself, one of a large series of family portraits on 
the walls. On pedestals in the corners were two boauiidilly wrought 
miniature cannon, inscribedashaving been presented to the widow of the old 
Marquis by Louis XVUI, to take the place ot the two British cannon which 
Washington had presented to Rochambeau after the victory at Yorktown, 
which had been seized and probably recast during the French Kevolu- 
tion. In his bedroom was the original MS. of his Memoirs printed in 
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18M. Between tUo windows was a large portrait, one of Peale'i origfokl 
portraits of Wasblngton, whicli had been preseoted b; Wasliington him- 
self to Itocliambenu — a large square or three -quartera portrait. In miliurj 
costume, witli & cannon and otiier military emblems in tbe backgroaod— 
in perfect preservation and worthy of being included among the miut 
notable of the numberless portraits of the Father of his Country. 

A recent visitor, giving an account of the Ciiateau as he eaw it in Sep- 
lember last, in a letter printed in the Philadelphia Ledger of October 31, 
18S1, speaiisof the One suitsof ancestral armor, worn by tbe Kuclmmbeaus 
of the sixteenth century, around which are draped the American fliigs, 
presented by OoD. Hancock to the present owner, certainly an involun- 
tary tribute by the preuz ehetalier of our own army to tlie prowess at 
these Icoights of old. He also was among those who on bebalt of the 
Oovernment of llie United States welcomed tbe Marquis de Rochanibeau 
as the leader of the French visitors of 1831, .descendants of the gallant 
soldiers who had shared in the honors of the surrender at Yorktowo. 
Thus (he connection between the Rochambeau of our own Revololionary 
War, and tbe liocbdmbeau of lo-ilay, la one of the pleasant lies that keep 
alive tbe friendship of the two countries and make the United Stales and 
Prance sister republics. Tbe Comte de Itucliambeau lefl two volumes uf 
Memoirt, published in Paris in 1809, edited by Lconce de Linclvui, which 
tell the story of bis life. Born at VendOine July 1, 1723, and dying at the 
Cbaieuu de Kochambeau on May 1, 180T, his long life was full of later- 
esting experiences as a soldier, and the short epiaoda of his services ai 
Commander-in-Chief of the French Army sent to help Washlnutua, is uf 
Itself enough to make him a min of nutc for all students of American his- 
tory. He entered the French Army as Cornet In 1713, in Saint Simon's 
Keglment of Caralry, and served with distinction in campaigns la 
Itobemia, Kavdria and on tbe Khlne ; tic was made Colonel in liQT, as a 
reward for bis brilliant services al tbe siege of Namur, and Brigadier (or 
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Prince sent his soldiers, in the pay of Great Britain, to help prevent the 
colonies from establishing their independence. Rochambeau was a 
soldier, and he had no political aims and ambitions either here or at home. 
After his brilliant career in the French wars on the Continent, he gained 
fresh honor by his successful reorganization of the French Army in its 
short experience of peace, and as Governor of the Department of Nor- 
maodf and Brittany, and as Inspector-General, showed great capacity, 
la 1778 he organized the force intended for a descent on the English 
coast, and after twenty years of hard service was made Lieutenant-General. 
He was appointed to the command of the corps intended to be sent to 
America, consisting of 4000 men, seven ships, and money and supplies 
for the struggling colonies^De Ternay was put in command of the naval 
force. Arrived at Newport, R. I., aft^r a voyage of seventy days, he dis- 
embarked with his contingent, fortified his position, and later on met 
Washington at Hartford, and arranged the plan of the campaign that was 
to end with such signal honor. He sent his son and Aid-de-camp back to 
France, to procure additional men, and further needed help, and through 
the younger Rochambeau's vigorous presentation of the case, France was 
led to send more ships and more men and more money. Col. de Rocliambcau 
returned in May with the satisfactory news of another fleet under Dc Grasse 
and six hundred more soldiers and a million and a half francs in coin. 
Colonial bills were then selling at forty percent, discount, and much beneflt 
was derived from a further sum of six million francs, which was put at Wash- 
ington's disposition. The French War Ofllce advised a movement north- 
ward to the Penobscot, Nova Scotia and Halifax, but fortunately and 
wisely left Rochambeau free to join and act with Washington, and it was 
he who suggested the movement to and operations in Virginia, and at the 
same time asked for more ships and men and money from the French 
forces serving in the West Indies. 

The Continental currency was practically repudiated by Congress. On 
June 18, the French corps started to join Washington's Army on the 
Hudson, making in all a force of OOOO men, enough to keep Clinton in 
New York and bring Cornwall is to the coast. De Grasse brought from 
JSan Domingo Saint Simon's corps of 3000 men and 1,200,000 francs. 

Rochambeau divided the 100,000 Louis d'or in his army chest with 
Washington. The united army crossed the Hudson at King's Ferry, 
Washington leaving 3000 men on the left bank to cover West Point, the 
French taking position on the lower Hudson, as it for an attack on New 
York, but soon moving to the Delaware, passing it at Trenton, going 
through Philadelphia, where Congress reviewed it. 

The library of the Hislorlciil Society has a copy of a rare book, an 
abridged translation of the Afemoirs of the Marshal Count de liochainheau, 
by M. W. E. Wright, published in Paris in 18:JS. giving that part of the 
French original dealing with his American campaigns. The English of 
this translation and the queer mistakes in iinnies of men and places make 
Ibis a very curious performance ; it does not seem to have invited any 
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Kllenilon toRocliarabeau's Memoirtat lolhe broadersubjcct of IbeFreoch 
forces in America, siace thea bo fully and ably diacussed by the l*le Mr. 
Balcb Id bis varluUB eUborale atudicB of ibe raaMriul be gatbered in PAris. 
Id that treasure biuisi: ofinrormatinn od tba subject. Doniul'a Bittoirede 
h Participation de la Franca a V Ktabliuemenl del Etatt Uait d'Ameriqut, 
RocbamUeau's name and deeds are frequently recorded, Cboaea to com- 
ninnd a descent on Ibe English coast, fur bis services in tbe Seven Ye&rs' 
War bad made him preuminent for an independent expedition, he was 
suddenly called from tbe Chateau de Rocbambeau, where be liad just gone 
to take pi>sse9sion on the death of bis father. He was assigned to tbe 
luadcTsbip of Ihe force ecot lu America. He was in caosuitaliun with La 
FajettOkSloitsdetails. Hiainalruclionsare printed in Iheaevenib volume 
of Sparks' Wathington, where the letters from Washington to Rocbam- 
beau, both Ed this country and after his return to Europe, show the close 
lies tbnt bound lUe two In life long friendship. La Fayette was full of 
zeal and ambition, and acting as intermediary between Washington and 
Rocbambeau, was at the oulset unwilling to defer to tbe prudence and 
experience of the elder soldier, but in the end all worked toKcllier har- 
moniously with the best resulis. Rocbambeau treated La Fayette wjtb 
Initerual tenderness, and even in criticising bis impetuous plans, si>uke of 
bimaclfas "le vieux perequi i>arleueoncberfils." When Wosliinglon and 
Rocbambeau met for the Orst time at Hartford, the former hatl Knox and 
La Fayetiu with hiiu \ tbe latter Ternay, Chastellux, Fersen. Damas. 
Maihleu Dumas. Tbe results of tbe interview were enlrusicO to the 
younger Rocbambeau, who aailed in a ship commandi^d by I<u t'eruure, 
to seek in France additional help, men, money and ships. Cbasiel- 
lux and Malhieu Uumns Ixith printed their accounts of their life in 
Amerira, the former in 178U, the latter not until IH39. but Iwtb show 
that France and Indeed nil l^urope were closely following events 
ill Amcriui. Washington naturally deferred to the older soldier. 
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In Scharf and Westcott'g Eigtory of PhiUidelphia, Vol. i, p. 414, there 18 
a record of the visit on August 30, 1781, of Washington and Rochambeau. 
They were received by the Light Horse and escorted to tlie city tavern and 
thence to the house of Robert Morris, on Market street, between Fifth and 
Sixih. At three o'clock they proceeded to the State House, and paid 
their respects to Congress, after which they returned to Mr. Morris', 
where they dined in company with Samuel Huntingdon, the President of 
Congress, Gens. Knox, Moultrie and other distinguished officers. In the 
evening the city was illuminated. 

Mr. Westcott, In his Uistory of Philadelphia, says that they dined with 
the President of Congress [of the State ?], Thomas McKean. In the after- 
noon the vessels in the Delaware displayed their flags and fired salutes. 
On September 3 and 4, the French Army marched through the city. 
Their route was down Front and Second street, and past the Slate House, 
where Thomas McKean, as President of the United States, being Chief 
Officer of Congress, dressed in black velvet, and sword by his side, his 
head covered, reviewed them, receiving the honors due to a sovereign. On 
his left were Washington and Rochambeau, uncovered, and on his right the 
Chevalier de la Luzerne, the French Minister. After the ceremonies. 
President McKean sent a formal letter to Count Rochambeau, expressing 
the satisfaction of himself and of Congress at the brilliant appearance and 
exact discipline of the several corps. 

The regiment Soissonais was exercised on the commons on September 
4, in the presence of Congress, the French Minister and the Generals, and 
20,000 spectators. The regiment had four field pieces, and went through 
all the evolutions of a skirmish, to the delight and satisfaction of the vast 
crowd. On July 15, 1782, Washington and Rochambeau attended the 
fSte given by the French Minister at his residence in Philadelphia to 1500 
guests, in honor of the birthday of the Dauphin of France. His house 
was near Sixth and Chestnut streets, where in the evening there were fire- 
works on the large lot on Chestnut street opposite the Minister's residence. 
Mr. Gerard was elected a member of the Philosophical Society in 1779, 
following other illustrious Frenchmen on its rolls, Condorcet, Daubenton, 
Barbeu Dubourg, Le Roux, Reynall, Lavoisier, Rozier, and in turn fol- 
lowed by Luzerne, Marbois, La Fayette, Chastellux, Vergennes, Guichen, 
Rochefoucauld. Cabanis, Brissot de Warville, Du Pont de Nemours, and 
all of tiiese have mdde their mark on both sides the ocean. Thus the 
Philosophical Society began its admirable method of recognition of those 
who have rendered great public service both in the old world and in the 
new. 

Washington and La Fayette reached Williiimsburir September 14. and 
found there La Fayette strongly posted. Barras brought the siege guns 
by water, and then took Viomesnil and liis troops from Annapolis to 
Jamestown, where the whole army was united by September 20. On the 
28lh the siege of York town was begun, de Grasst* landing 000 men from 
his fleet to assist the land operations. The American Army was on the 
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Hglir, t1ie French oo the cenire ntid left. On October IE9, CornwAllia 
surrendered wiili 8000 men. 214 guna and 23 Bugs. Ou ilie 37tU an Gnj;- 
liah aeetof37sail came lo Cupe Henry, but it wns tna lale. The FreoL-h 
look poBseuion o( the Briiiab quaTlereat Yi)rk(onn, Glounesler, IlDiniitnn 
and WilliarngbHrg. Lftlerthey n^jnined WasbmgloofttKing'B Ferry oa i1j« 
Iludeon. RclurnlDg to Frauce, Rochambenu was received with honor by 
ilie King, and, with oibor French otHceta who had served with him. wm 
meted out decorntluDS and pniniationa. It was oa hia reitirti from York- 
Iowa that here in Philiidel|ihiii. as he ii'lls ns iu his Memoir*, of *)1 
the honors paid bini, uotie Touched bitn more than an address presented 
to bim bj a deputalioD uT Quttkers. old men in cosluuiee (bat he chkrufr- 
lerizea tis quaint from ibelr simplicity, whu Ihanked bim, not for his niili- 
lury auccess, of which Ibey told bim Ihey bad do ndmiialion. but because 
of his being the friend of mtitikind, and fur llie perfect order and (llaciplin< 
of his soldiers, and be records with satiafaciion the fact that iu the llitee 
i'iim|iaigns he liad made in Americit, there was not a single instance of any 
quarrel between aoldlera of the French Army and those of the Americwi 
Army, a record honorable alike Iu the soldiers ol both nationalities, officer* 
and cnlisicd men, too. It is eminently cliaracleriaiic of the man IhM la 
Ihis hour of glory he Interceded on behalf of Ue Grusae and secured for 
him a return to the King's favor 

UocliamlieHU in his Mtmoirt gives a glowing account oT the resources of 
the couDlry, and saya he thought the (J tilted Slater could som« dny liovo 
a piipuktion of thirty millions or more. He made a short visit to Ifngland 
and was received must cordiully, meeting many of Cornwalll"' officers o 
ft very friendly tooting. At the outbreak of the French Revolution he 
had both civil and military duties forced on him, and was given tiie com- 
mand of the Army of the North. He was the last Marshal of France ap- 
pointed by Louis ilie XVI, and Napoleon in contirniing tbia distinction 
put him Hrst on the list of his Maishiils. Forced by 111 health to give U 
his command, he relircd to bia Chiiteau. was arrested and sent to prisu 
uy Robespierre, and alter nine months' contlneinenl, barely escaping 
the guillotbic, was rulensed without trial, and Indeed without formal 
charges of any kind. Uia son was sent lo the West Indies, where he « 
as successful as possible under the most disadvanlngeous conililioae, but 
finally was madeaprisonerofwarbythcEnglish. Paroled by them, hepald 
a visit lo Washington, and was received by him with every honor. Aflef 
eighteen months be was exchanged, aud thai for Ocn. O'Hara, one of the 
English (ilbeers captured at Yorktown. Ue again returned lo France, and 
was appointed Govern or- General of San Domingo. The fatlier congmlu- 
Uted Berihier, who liad served under him in America, on Ills appoinimeDt 
BsNapoleon'sChiefof Staff, and was presented lo Napoleon, who wanted 
to make him a senator, an honor which he declined on the score of age 
iiQd bad health, but he was made Grand Officer of the Legion of Honor. 
Tilt son was sent back to France as a prisoner by his own r«fa«IIIuul 
siiboidinatts, and the fiilber went to Paris to defend him agniust diatgt* 
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made by his enemies, but the son was again a prisoner in England, in 
spite of the father's appeal to Corn wall is to remember his release on 
parole at Yorktown. The younger Rochambeau flnally returned to 
France, was made General of Division, and lost his life at the battle of 
Leipsic, in 1813. The father had died in 1807, and a grandson, a young 
cavalry officer of great promise, praised by Davoust and promoted to a 
stafif position, lost his leg in the same engagement, and was thus com- 
pelled to return to civil life. He lived and died at Rochambeau, and the 
stately Chateau is rich in relics of these three generations of gallant 
soldiers and of many ancestors of distinction in both civil and military 
life. The present Marquis dc Rochambeau, himself no mean scholar in 
history and archeology, has printed an interesting little volume of sketches 
written by the younger General de Rochambeau during the last years of the 
eighteenth century, and when he was a prisoner of war in England be- 
tween 1803 and 1811 ; they are drawn from his personal knowledge of the 
men and events hastily described — Danton, Robespierre, Barrere, Oarnot, 
Brissot, Montesquieu, Custines, Biron, Pichegru, among them not a few 
who had served with the French Army in the American War of Inde- 
pendence, and some of whom achieved great distinction under Napoleon. 
It is curious to find that Gen. dc Rochambeau suggests that the Duke of 
Kent be sent to command in Nova Scotia, in the hope that the dissatisfied 
])arty in the United States might find in him a possible candidate for 
President, making the office hereditary. As the elder Rochambeau had 
suggested to a Brunswick Prince the possibility of founding an empire in 
America, so the younger Rochambeau believed that the English Govern- 
ment had an idea that Americans still cherished a secret affeclion for the 
house of Hanover. 

The Marquis de Rochambeau has printed, too, several valuable archeo- 
logical works and an account of the Chateau de Rochambeau. Ue calls 
attention to the curious rock grottoes on the hillsides around it, the work 
of more than twenty centuries back, for he traces them to the Celts, and 
has found evidences of their handiwork, ancient dwelling places of the 
very earliest dwellers in the region, and their burial places, too, for skele- 
tons of great antiquity, and other evidences of Druidical worship of the 
third century, have been found there. TJie estates were in the family 
from the eleventh to the twelfth century, and the deeds and other muni- 
ments of title have been preserved from the fifteenth century, beginning 
in 1486, although members of the family are known to have taken part in 
the Crusades, one of them under St. Louis of France falling in battle in 
Egypt in 1251, while another in return for his services in a campaign in 
Italy was granted as motto for his shield the device : '* Vivre en preux y 
mourir,*' 

From 1516 the Chateau and estate of Rochambeau gave the name borne 
by the family, and among them some were distinguished in the wars of 
the League, others in the navy, one under Jean Hart was made Commodore 
in 1741, and another Governor of Venddme was succeeded in that office 
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liy his SDD, who Rnmmandcd the French forces Id the American Wat of 
Independence, aod later on becnme M&nlial of France. The Cb&ieao 

hself rtiilea from the twelfth or thirteenth century. It was originally snr- 
rounded liy walls and (lanlied with lowers. It wan rebatU by Marshal dc 
Rochnmbcau in the style of his time, and all that recalled tbercadal castle 
disappeared to make room for the architecture of the period. The towers 
were demolished, but so solid were the foundations that even now when 
the water of tlio Loire is clear the old massive stones on which they 
rested can be seen. Now the Chateau is a large main central buildiog 
wilh two wings. These arc comj^ira Lively modern, hut the main body is of 
very old construcllon, with massive walls, secret passages and & hidden 
CDlmnce to wiiat were once the dungeon keep and underground prisons. 
In face of ibe main entrance a graceful modern chapel hits been con- 
struclL'd, hollowed out of the soft rock. On one side a great sericsof stables 
and other houses, on the other the long line of very ancient caves, still 
used for farm purposes, in whicii the archeological leat and intelligence 
of the present owner have unearthed many curious relics of Its successive 
occupants, from tlioie of the stone age, through Qallic and Roman days 
down to historic periods quite witliin our own memory. Indeed so vast 
are these artiUcial caves, that In one of the largest, a wboU^ troop of 
cavnlry were quartered during the recent French military maaa'uvres at 
ChSlcaudun, horses and men numbering nearly a hundred each, being 
e.isily accommodiited in these roomy, high, airy, dry, welMighted and 
well- ventilated natural dwellings. Where once tiie crenelated walls of 
the Chiileaii commanded the Loire, there are now broad terraces 
and flights of steps and grassy banks leading to the edge of tbe 
river ; on either side of Ihe (.'liateau Hne gardens, and beyond the river 
brriiid meadows ptnnled with fine trues in the Btyle of an English park, bo 
mutli uffucted in France in ihe last century, while a spk-ndid avenue i>ra 
mile or two leads from the hnuBe between the river on one side and tlie 
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the Commander of tbe French Allied Troops in the War of American In- 
dependence, and tbe arcbeological writings of the present owner are in the 
library of the American Philosophical Society. I am very sure that tbe 
present owners of tbe Chateau will be glad to know that the name of 
Rochambeau is still borne in honor and aflfection in this country. The 
official papers of Rochambeau as Commander of the French Army in this 
country have very properly been obtained by the Government of the 
United States, and are now safely deposited in Washington, where no 
doubt they will be made accessible to students of American history. 
His private papers are still preserved in the family Chateau, where he lived 
and died, and it would be very interesting if his correspondence with those 
he left there, during his service in this countr}', could be made public, for 
we should have from a man of large experience his judgment and opinions 
of the American patriots and statesmen and soldiers with whom he was in 
daily communic.ition, and we should know how this old French noble- 
man and soldier was impressed by the country and the people. His 
printed 3femoir$ are very favorable in every thing he says of the country 
and of its people, but they «leal in generalities after the fashion of the day. 
No doubt they give rather his general impressions as he transmitted them 
by word of mouth to a literary man, who really edited them to suit his 
own views of how biography ought to be written, than with any fidelity 
to the plain speech of the old soldier, whose experiences in a long life 
must have been so wide and so varied. No doubt, too. after the rough 
usage of the French Revolution, with actual imprisonment and the threat 
of the guillotine, he looked back on his stay in America, at the head of a 
well-disciplined and well-equipped force of old soldiers, surrounded by 
officers who represented the flower of the French aristocracy in its best 
estate, as a period of great expectations, more than realized by the pros- 
perity of the infant Republic, in great contrast to the violent changes in 
France, the sad days of the declining monarchy, its violent overthrow, 
the stormy days of the French Revolution, its excesses, and the strong 
measures by which Napoleon reestablished the heavy hand of military 
power in France and over Europe, and the brilliant years of his empire 
after its first proclamation. When the elder Rochambeau died. Napoleon 
was at the very zenith of his power, and when the younger Rochambeau 
fell at Leipsic, Napoleon's .star was still in the ascendant. It would be 
most gratifying to learn whether their private correspondence and family 
and other papers are still preserved, and to have them printed, if not in 
full, at least at suflScient length to give to the growing army of American 
historical students a better; knowledge of the Rochambeaus as they lived 
and thought, and of their opinions of the men of the new country to 
whose future greatness they had contril)uted so largely. That they came 
of old historic and military stock, tracing its home back to Celtic days, 
and their family to ancestral Crusaders, made them all the more helpful 
for the Republic of the New World. 



Stated Meeting, November 8, 18H. 
President, Mr. Fbaley, in the Chair. 

CorrespoD<]ence was submitted as follows : 

A circular from the Executive Committee in honor of Prof. 
Guido Cora, Turin, Italy, requesting contributions for bis 
twenty-fifth annivereary. 

The following societies were reported as having been placed 
on the list to receive the Society's Proceedings: SoeiettS Fran- 
^aise de Phyeique, Redaction de la Melusine, Paris, France; 
Societii Toacana di Scienze Natural!, II Nuovo Cimento, Pisa, 
Italy ; American Academy of Medicine, Easton, Pa. ; Ameri- 
can Archfeological and Asiatic Association, Nevada, la. ; 
Iowa Masonic Library, Cedar Rapids, la.; Field Columbian 
Museum, Chicago, 111.; University of Wisconsin, Madison, 
Wis.; Historical Society of Southern California, Los Angeles, 
Cal. ; California Historical Society, San Framiiaco, Cal. ; 
Associacion de Ingeneiros y Arquitectos de Mexico, Mexico ; 
Observatorio Meteorol(igieo Central, Xalapa, Mexico, 

Accessions to the Library were reported from the Govern- 
ment Geologist, Adelaide, Australia; Coogriidlntcrnationaux, 
Moscow, Russia; Finska Litteratur-Sallskapet, Helsingfors, 
Finland; R. SocietatisScientiarum, Upsal, Sweden ; R.Acad- 
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Boston, Mass. ; N. II. Colony Historical Society, New Haven, 
Conn. ; Society of Natural Science.**, Buffalo, N. Y. ; Geologi- 
cal Survey of JPeonsylvania, Dr. Bushrod W. James, Messrs. 
B. S. Lyman, MacCalla & Company, Philadelphia ; Commissao 
Geographica e Geologica, San Paulo, Brazil. 

The following decease of members was announced : 

Prof. J. A. Froude, London, England, October 20, 1894, 
aet. 77. 

Col. Garrick Mallery, Jr., Washington, D. C, October 25, 
1894, »t. 63. 

Dr. William Goodell, Philadelphia, October 27, 1894, set. 65. 

On motion the President was authorized to appoint at his 
leisure a suitable person to prepare the obituary notice of Dr. 
Goodell. 

The consideration of the amendments to the Laws, post- 
poned from the last meeting, came up as the stated business of 
the Society. 

On motion, the consideration of the pending amendments 
was resumed. 

Dr. Greene moved that the further consideration of Articles 
1-5 inclusive, Chapter I, be indefinitely postponed, which 
motion was carried, ayes 16, nays 7. 

Sections 6 and 7, Chapter I, were put to a vote and carried 
as follows : 

Sectioit 6. Such members as reside within thirty miles of the hall of 
the Society, and such other members as desire to vote at the meetings and 
elections, shall pay an admission fee of ten dollars, and annually there- 
after, on the first Friday of January, a contribution of five dollars. The 
payment of one hundred dollars at one time, by a member not in arrears, 
shall exempt him from all future annual payments. 

Section 7. Members elect, residing within thirty miles of the hall, 
shall lose the right of membersliip unless they subscribe the Laws and 
pay their admission fee within one year after their election. Any mem- 
ber liable to an annual contribution, who shall nef^lect or refuse to pay 
the same for the term of two years, shall be notified by the Treasurer in 
writing, on or before the second Friday in January after such default, 
that his rights as a member are suspended ; and, in case the said arrears, 
together with the contribution due on the first Friday in January after 
sach notice, shall not be paid to the Treasurer on or before the said last- 
named day, the membership of such defaulting member shall be forfeited. 



«'''* [Not. 1, 

hiB name stricken from tbe rolt, and reporWd to the Society by iho Trras- 

Od motioD, Section o, Chapter II, of tbe amendiDeDts was 
indefinitely postponed. 

The amendments to Chapter VIII as to the Library and 
the Librarian were referred to tbe Library Committee. 

Chapter IX, Section 3, was amended and carried asfoHowE-. 

Section 8. Taenty qualiGed voters present st any staled or special 
niecling sliall be a quorum, and 1>e compuleot to elect members, diBpo^>[.- 
of property, appropriate money, and award premiums : but no property 
sball be alicnaled or encumbered, except by tlic vole of [hree-fniirlhs of 
the quaiilled Tolers present, and giren at two successive slated ineelinga. 
For Ibe transaction or the ordiaary business, the reception and reference 
of commuDicatioos on iiterary, scieniitic or otlier sulijecis, tbe members 
present shuil be deemed competent lo act, and, in the absence of quali- 
fied voters, shall form a quorum. 

Chapter VII, Section 7, was amended and carried as fol- 
lows: 

Section 7. The President and Senior Secretary of tbe Society shall be. 
tx-offcio, the President and Clerk at their meetings ; anil ttten of their 
number eliall be a quorum. 

It was ordered that consideration of the above amettdments 
be made tiie stated business of the ensuing meeting, copies of 
the amended regulations to be sent to tbe members with the 
meeting notices, with notice that the same will ilien come up 
for final adoption. 
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given power to act provided no expense be incurred by the Society by 
Bucli action. 

And the Society was adjourned by the President. 



Slated Meeting, November 16, 1894, 

President, Mr. Fraley, in the Chair. 

Correspondence was submitted as follows : 

An invitation from the Gesellschaft fUr Anthropologie, 
Ethnologie und Urgeschichte, Berlin, Prussia, to attend the 
twenty-fifth anniversary of its foundation, November 17, 
1894. 

Letters of envoy were received from the Royal Academy of 
Sciences, Amsterdam, Netherlands; K. Geologische Landesan- 
stalt und Bergakademie, Berlin, Prussia; B. Institute di Studi 
Superiori, Firinze, Italia; Musdum d'Histoire Naturelle, 
Ministfere des Travaux Publics, Paris, France ; Agricultural 
Experiment Station?, Burlington, Vt , Amherst, Mass., Buffalo, 
N. Y., Ithaca, N. Y., College Park, Md., llaleigh, N. C, 
Knoxville, Tenn., Agricultural College, Miss., Manhattan, 
Kans., Brookings, S. Dak. 

Letters of acknowledgment were received from the Uni- 
versetets-Bibliotheket, Christiania, Norway (144) ; R. Norwe- 
gian Society of Sciences, Throndhjem (144) ; K. Zoologisch- 
Botanisch Genootschap, The Hague, Holland (144); Royal 
Zoological Society (144), Royal Academy of Sciences, Amster- 
dam, Netherlands (140-142, and Trans., xvii, 8 ; viii, 1) ; 
Mus^e Teyler, Harlem, Holland (141); Maatschappij van 
Nederlandsche Letterkunde, Leiden, Holland (J.44); Anthro- 
pologische Gesellschaft (142, 144), K. K. Geologische Reichs- 
anstalt (141), Dr. Aristides Brezina (142, 144), Prof. E. Suess, 
Vienna, Austria (142, 144) ; Verein fiir Geographic u. Statis- 
tik, Frankfurt-am-Main, Germany (140-142); Naturwissen- 
Bobaftliche Verein des Reg. liez. Frankfurt-an-der-Oder, Prussia 
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(142, 144); SocieU Africana d'ltalia, Naples, Italy (144); 
BrowD UniverBity, ProviJence, K. I. (144); Oregon AgricQl- 
tural College, Corvallis (110, 145). 

Accessions to the Library were reported from the Physika- 
ItJKsb-TechDiBcbe Keicbsaostalt, Mexars. Friedlaader & Sohn, 
Berlin, Prussia; Schlesisohe Gesellaobaft fiir vaterliiodische 
CuUur, Breslau, Prussia; YogtlaDdlBche Altertbumsrorscheade 
Verein, Hohenleuben, Saxony ; NaturwissenEchaftliche Verein, 
Kegensburg, Bavaria ; Marquis de Rochambeau, Vendome, 
France; Meteorological Office, London, England; Dr. Samuel 
A. Green, Boston, Mass.; Dr. J. C. Morris, Mr. Frederick 
Prime, Philadelphia; Rev. Prof. Frank P. Manhart, Seliu!?- 
grove. Pa.; U. S. Department of Agricnltare, Washington, 
D. C. ; PuUmaa'a Palace Car Co , Chicago, 111. ; Lick Observ- 
atory, Mt. Hamilton; Prof. Dr. L. IIarp<^ratb, Buenus Ayres, 
S. A.; Agricultural Experiment Stations, Geneva, N. Y.; 
Cliarleston, W. Va., Columbus, O. 

A cabinet photograph of Mr. W. W. Jefferia was presented 
by himself. 

The President reported that he had appointed Messrs. 
Greene, Brinton and Phillips as the Committee on Collation 
after Meeting provided for in the resolution of November 2, 
18114. 

Owing to the absence of a constitutional quorum, action on 
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(The President subsequently appointed Messrs. Brinton, 
Prime, Morehouse, Greene and Cattell). 

Dr. Morris moved to refer the resolution to Council with 
directions to report upon the same at the next meeting of the 
Society. 

Dr. Morris' motion, being put to a vote, was lost. 

The original motion then being put, was carried. 

And the Society was adjourned by the President. 



Stated Meeting J December 7, 1894'> 

President, Mr. Fkaley, in the Chair. 

Corresondence was submitted as follows : 

Letters of envoy were received from the Institut Egyptien, 
Cairo ; Australasian Association for Advancement of Science, 
Adelaide; Rojal Society of New South Wales, Sydney, Aus- 
tralia; Verein fur Schlesische Insektenkunde, Schlesische 
Gesellschaft fiir Vaterliindische Cultur, Breslau, Prussia ; 
Vogtlandische Alterthumsforschende Verein, Hohenleuben, 
Saxony ; M. de Nadaillac, Paris, France ; Royal Observatory, 
Greenwich. England ; Zoological and Statistical Societies, 
London, England ; Dr. Isaac Roberts, Starfield, Crowbor- 
ough, Sussex, England ; Bureau of Statistics of Labor, Bos- 
ton, Mass.; American Academy of Medicine, Easton, Pa.; 
Prof. J. P. Lesley, Philadelphia; Committee on Finance, U. S. 
Senate, U. S. Coast and Geodetic Survey, Washington. D.C. ; 
Agricultural Experiment Stations, Like City, Fla., New 
Orleans, La., College Station, Tex.; Foit Collins, Colo., St. 
Anthony Park, Minn., Tucson, Ariz. ; Kansas Academy of 
Science, Topeka; Direccion General de Estadistica, Mexico, 
Mexico. 

Accessions to the Library were reported from the Austra- 
lasian Association for the Advancement of Science, Adelaide; 
Government Museum, Madras, India; K. P. Akademie der 



Wis3enschaften, Berlio, Prussia ; Nassauische Verein far Natur- 
kunde, Wiesbaden, Prussia ; Biblioteca N. C. di Firenzu, 
Italia; Marquis de Nadaillac, M. Lerasseur, Paris, France; 
Meteorologioal Office, Loadoa, England; Dr. Isaac Roberta, 
StarBeld, Crowborough, Sussex, England ; Rojal Observatory, 
Cape of Good Hope, Africa; H. G. Pearson Memorial Com- 
miltee. New York ; American Academy of Medicine, Ea>ton, 
Pa.; Mifs Eliziibeth Harvey Moriaon, Philadelphia; Commit- 
tee on Finance, Washington, D. C. ; Public Library, CinciDnati, 
O,; Director of the Field Columbian Museum, Chicago, 111.; 
Direccion General de E:jtadistica, Mexico, Mexico; Agricultural 
Experiment Stationc, New Haven, Conn,, Byran, Te-t^ 
Auburn, Ala, 

Mr. Charles A, Rutter presented to the Cabinet, tbrough 
Dr. J. C. Morris, photographs of the Mexican Sacrificial Stoue 
and Mexican Calendar Stone. 

Dr, Charles S, Dolley read an obituary notice of the late 
John M. MaiEch. 

The following deaths were announced ; 

Rev. James McCosh (Princeton, N. J.), November IK, 1894, 
ret. 83. 

Hon. Robert C, Winthrop (Boston, Mass.), November IG, 
1894, itt. 85. 

The following amendments to the Laws laid over from the 
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writing, on or before the second Friday in January after such default, 
that his rights as a member are suspended ; and, in case the said arrears, 
together with the contribution due on the first Friday in January after 
such notice, shall not be paid to the Treasurer on or before the said last- 
named day, the membership of such defaulting member shall be forfeited, 
his name stricken from the roll, and reported to the Society by the Treas- 



urer." 



Chapter IX, Section 3, was amended and carried as follows : 
''Section 3. Twenty qualified voters present at any stated or special 
meeting shall be a quorum, and be competent to elect members, dispose 
of properly, appropriate money, and award premiums ; but no property 
shall be alienated or encumbered, except by the vote of three-fourths of 
the qualified voters present, and given at two successive stated meetings. 
For the transaction of the ordinary business, the reception and reference 
of communications on literary, scientific or other subjects, the members 
present shall be deemed competent to act, and, in the absence of quali- 
fied voters, shall form a quorum." 
Chapter VEI, Section 7, was amended and carried as follows : 
" Section 7. The President and Senior Secretary of the Society shall be, 
ex officio, the Preaident and Clerk at their meetings ; and setea of their 
number shall be a quorum." 

Oq motion the Committee was discharged. 

The following report was presented from the Committee 
appointed November 16, 1894, to report a new method of 
electing members: 

The Committee appointed by resolution of the Society dated November 
16, to report desirable alterations in the By -Laws touching the election of 
members, recommend as follows : 

That Sections 2, 3 and 4 of Chapter I of the Laws of the Society be 
repealed, and that in their place the following laws be substituted : 

"2. A Standing Committee on Resident Membership shall be elected 
by the Society, on the third Friday in January, to consist of .six mem- 
bers, the term of oflJce of two of whom shall expire each year, and none 
of whom shall be eligible for immediate reelection ; the function of which 
Committee shall be to examine carefully the claims of each candidate 
oflTered for membership, and to which Committee all nominations fur mem- 
bership shall be sent, signed by at least three member:* of the Society, 
none of wh»mi shall be members of the Committee on NominationH. 

••3. That at the meeting of the Society previous to that assigned for the 
election of members, the Committee on Nominations hIwiII report to the 
Society on all nominations which were received by it previoim to itn last 
meeting, reporting which candidates received an iiinrniiiivc vote of ut 
least four out of the six members of the Commiitee, and which C:indid.ites 
received less than that number ; and this rjport slull be printed and sent, 
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under seal, to each re^ideDt memberoftbeSocielj, alleastone week before 
the evening of tbe election ; provided, however, that loid CommiLtee, 
before reportiog to the Society the oames of any caudtJales wbn have 
received less than four affirmative votes, shall notify the proposer* ot 
Huch candidalcB. in order that their names may be withdrawn, if lUeir 
proposers so desire. 

"4. NuiiiiDalioiis for non-resident membership shall be aigned by at 
least three members of the Socieiy who are not of Council, and seat id to 
the Board of Officers and Council, who shall recommend for eleciiuD such 
as they deem desirable, and the electiim of such shall be in the same man- 
ner and at the same time as above specified for resident members." 

And lo add 10 Section 6, of Chapter I, these words : 

"And aoy candidate shall he deemed duly chosen wbo shall hive 
received In his favor a majority of the votes cast." 

D. O. Brikton, Chairman, 
Frbokrick Prime, 
Geohoe R. Moubhocsb, 
W. C. Cattell, 
William H. Gbeexb. 

Tbe same was ordered to be made the special order of busi- 
ness for the next meeting, notice thereof to be sent to the mem- 
be re. 

The Committee on Dr. Cope's Paper reported favorably on 
its publication and was diecliarged. 

The Committee on Collation reported, and was indefinitely 
continued. 

Pending nomiDations Nos. 1273, 1274, 1276-1303 (inclu- 
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the same Society announcing the death of its Secretary, Cav. 
Aw. Pietro Bortolotti. 

Letters of acknowledgment were received from the Royal 
Society of Northern Antiquities, Copenhagen, Denmark (l-^i) ; 
Colonial Museum, Haarlem, Holland (14:4) ;FrieschGenootschap, 
Leeuwarden, Netherlands (144) ; Drs. Friedrich S. Krauss 
(142, 144), Friedrich Miiller, Vienna, Austria (142, 144, 145); 
Naturforschende Gesellschaft des Osterlandes, Alteuburg, Ger- 
many (142, 144); Naturforschende Gesellschaft, Bamberg, 
Bavaria (142, 144); K. Bibliothek (144), Redaction der 
Naturwissenschaftliche Wochenschri/t^ Berlin, Prussia (142, 
144) ; Naturwissenschaftliche Verein, Bremen, Germany 
(145) ; K. Leopoldina Carolina Academic der Deutschen Natur- 
forscher, Halle a. S., Prussia (144) ; Dr. Henri de Saussure, 
Geneva, Switzerland (144); R. Accademia dei Lincei, R. 
Comitato Geologico d'ltalia, Rome, Italy (144); Soci(5t<5 
Linneenne, Bordeaux, France (144); Facultd des Sciences, 
Marseilles, France (146) ; Bureau des Longitudes (142), Redac- 
tion Cosmos (145), Mr. A. Des Cloizeaux (144), Profs. A. 
Daubree (144), E. Mascart (145), Marquis de Nadaillac, Paris, 
France (145); Mr. Samuel Timmins, Arley, Coventry, Eng. 
(145); University Library, Cambridge, Eng. (145); Royal 
Society, British Association, Zoological Society, R. Meteoro- 
logical Society, R. Institution of Great Britain, R. Astronomi- 
cal Society. R. Statistical Society, Linnean Society, Victoria 
Institute, Mr. Archibald Geikie, London, Eng. (145); Dr. 
Isaac Roberts, Starfield, Crowborough, Suasex, Eng. (145); 
Royal Society of Edinburgh, Prof. James Geikie, Edinburgh, 
Scotland (145) ; Lord Kelvin, Glasgow, Scotland (145) ; Royal 
Dublin Society, Dublin, Ireland (145) ; NovaScotian Institute 
of Science, Halifax (138); American Antiquarian Society, 
Worcester, Mass. (145); Brown University, Providence, R. 1. 
(144); Society Natural Science.^, BuflFalo, N. Y. (144); Geo- 
logical Society of America, Rochester, N. Y. (1'55, 140); 
Messrs. Robert P. Field, William W. Jefteris, Philadelphia 
(145); Mr. E. T. im Thurn, Georgetown, British Guiana (142, 
144). 
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Accessions to the Library were reported from the R. 
Ministero della Instruzione Pablica, Padova, Italia ; E. Ae- 
cademia di Seienze, Lettere ed Arti, Modena, Italy ; Societ:'! 
Beale, Naples, Italy; R. letitato Veneto di Seienze Lettere ed 
Arti. Venice, Italy; Marquis de Nadaillac, Paris, France; 
Yorkshire Geological and Polytechnic Society, Halifax, Eng. ; 
Victoria Institute, London, En;;.; Radcliffe Observatory, 
Oxford, Eng,; John Hopkins University, Baltimore, Md. ; 
Bureau of Ethnology, United States Geological Survey of the 
Rocky Mountain Region, Washington, D. C. ; Secretaria di 
Fomento, Mexico, Mexico. 

The following death wns announced: 

Prof. Paul Albrecht. Hamburg, Germany. 

Mr. Rosengarten read a paper entitled "The Chateau de 
Roohambeau." 

Publication Committee reported that it had ordered the 
publication of Dr. Cope's paper for the Transactions. 

Pending nominations Nos. 12"3, 1274, 1276-1303 (inclu- 
sive), and new nomination No. 1804 were read. 

Owing to the absence of the quorum required by the Laws 
of the Society, the report of the Finance Committee was not 
acted upon, the appropriations were not parsed, and candidates 
for membership were not balloted for. 

And the Society was adjourned by the President. 
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Pretenl Addrea, 

Garrison-on-Hudson, N. Y. 

Philadelphia. 
•I 

New York, N. Y. 
Philadelphia. 
Paris, France. 
Philadelphia. 
New York, N. Y. 
Akron, Ohio. 
Paris, France. 
Philadelphia. 

Bethlehem, Pa. 
Turin, Italy. 
Washington, D. C. 
Cincinnati, O. 
Driflon, Pa. 
Philadelphia. 
Ithaca, N. Y. 
London, England. 

Warren, Pa. 



19, 1866, 

19, 1893, 
21, 1854, 
21, 1876, 

17, 1863, 

20, 1876, 

19, 1866, 

15, 1880, 

18, 1862, 

17, 1886, 

16, 1892, 

18, 1884, 

16, 1892, 

17, 1886, 

21, 1886, 
21, 1881, 

20, 1877, 

15, 1880, 

16, 1875, 

15, 1880, 

17, 1879, 

19, 1886, 

18, 1867, 
18, 1873, 

16, 18m, 

21, 1886, 

20, 1871, 



Philadelphia. 
New York, N. Y. 
New Haven, Conn. 
Stockholm, Sweden. 
Paris, France. 
Adelaide, S. Australia. 
San Francisco, Cal. 
Manchester, England. 
Montreal, Canada. 

Madrid, Spain. 
Philadelphia. 

• 4 
If 

<< 

Hclsingfors, Finland. 
Bethlehem, Pa. 
Spuytenduyvll, N. Y. 
New York, N. Y. 
Boston, Mass. 
Philadelphia. 
Altoona, Pa. 
U. S. Navy. 
Farmington, Conn. 
Brussels, Belgium. 
Wiiiterthur, Del. 
Paris, France. 
Washington, D. C. 



17, 18%, Philadelphia. 
15, 18S0, •• 



Name, DaU €f EUcUon. Pretent Addreu. 

1825. Eddt, Hexbt T. Feb'y 2, 1877, Terre Haute, Ind. 

1686. Eliot, Charles W April 21, 1871, Cambridge, Maaa. 

198L EXMONS, a F. Jan'y 19, 1883, Watihlngton, D. C. 

1913. EvAire, John Oct. 21, 1881, Hemel Hempstead, En«. 

2180. FiZLD, Robert Patterson . . . May 16, 1890, Philadelphia. 

1901. FUNT. AUSTIN. J R April 16, 1880, New York, N. Y. 

1621. Flower, Wm. Henry Jan'y 15, 1869, London, England. 

1875. Foooo. Edwjlrd A. Oct. 18, 1879, Philadelphia. 

2197. Forbes, George Oct. 16, 1891, London, England. 

1170. Fralet, Frederick July 15. 1S42, Philadelphia. 

1912. Fraley, Joseph C. April 16, 1880, " 

1695. Frazer, Persifor Jan'y 19, 1872, " 

217L Friebis, George Dec. 20, 1889, '* 

2179. Fn.LERTON, George S May 16, 1890, " 

1739. Fulton. John April 18, 1873, Johnstown, Pa. 

1914. FuRNBSB, HORACE HOWARD . . . April 16, 1880, Philadelphia. 
1130. FURNESB, WiLLLUf H April 17, 1840, 

a- 

1988. Garrett, Philip C April 21, 1883, Philadelphia. 

2079. Gates, M. E May 21, 1886, Amherit, Mass. 

10*^ Gatschet, Albert S OcL 17, 18M, Wajihinji^n, D. C, 

1897. Geceie, Archibald Jan'y 16, 1880, I>r>ndon, England. 

1803. Geikie, Jaxes. April 21, 1S76, Edinburgh, Hcotland. 

2067. OE5TH, F. A-, Jr. Feb'y 19, 1886, Philadelphia, Pa. 

iai5. Gibbs, Oliver Woloott. . . . July 21, l^H f^am bridge, Mass. 

1587. Gill, Theodore Nicholas . . July 19, 1M7, Washingt^jn, D, C. 

1800. Oilman, Daniel a April 21, 1876, Baltlm'^re, M<L 

19ia QiroldeM.J.P.COundode. . . July 20, 1827. 

196a Gladstone, Wm. Ewart .... Oct. 21, 1881, T»nd/^m, England. 

2212. GooDALE. George Lincoln . . . F«b. 17. 1893, Caml/ridgie, Maw. 

2162. GooDE, G. Brown Oct. IH, 18W, Wa«hfngt/ifj, D, C. 

16sa GooDPELLOw, Edward. ... . Jan'y 'J), 1871, ** 

2203. Goodwin. Harold May 20, 18K!, Philadelphia. 

1271, Gould, Ben. Apthorp Jan'y 17, \*fA, flutuhrMUiH, Matt. 

185L Gray, Eldha. Jan'y W, l*r7^ Chl'rag'i, 111. 

2222. Green, Sajttel a ^xt. 20, WA, Hf/nt/fti, Ma^, 

lete. Green, Traill O^ K/, IWs, EMV/n, Pa, 

1504. Green. William Henry .... April 37, l^rj, frlfi^-^ujtt^S, J. 

Ism. Greene, William H. Apnl U iKTf, Fhi:«d«lphia. 

2155. GRBSORIO,lLMARCHEiE ANTONIO 

DE D*^ 21, IJrtt, Pal«rni:i/i, «/;lly. 

2159. GREGORY. Henry D. . . . . . M*y 17, 1 <•/->, Kh;U4/^iphia, 

21«e- Gregory. Casf-ar BtNt . . M*y :.: l^r., S^:;/3^^. 

1229. Grimaldi, Om V.-l le, l*^., ^'ip/^^. /'/x/y. 

1939. GRDOOM, Wm, W-yy^yTTI . A'^.l V,,'.^:., IUvt. '?..'•:, I'*. 

1«15. GROTE, ACGV-TTf KkZ^^rth . ^x*., •/., \r.'.. 

2090L Gubernatd, AN^Eio ^e . . , VUj 2, '.'^.. Y.'f**".'M '**:/. 

i43St GcYANGoa. pAfcT-. al ^E . A;/".- .>. :y.; .v,-. i/.-. f.- .'/,.i$.u'\ 



2064. Bazckzl, Eene>^. . . 


. 'X-. 


-'. .--''. 


'« k i" ^''.* 


1656. Hale. E^t. EtttTT 


- :^-- . 


* 


y. / .■ .• ; J.K-f* 


1709. Ha: J, HoLAnj 


>.'. 


f * 


' ■ .-,- , ',•-.*/. 



Name, Date qf ElecUon, 

1S53. Haix, Asaph Jan'y 18, 1878, 

179a. Hall, Charles Edwabd OcL 15, 1875, 

2219. Hall, Isaac H May 19, 1893, 

1350. Hall, Jambs July 21, 1854, 

2027. Hall, Lyman B Jan'y 16, 1885, 

1412. Hammond, Wiluam A Oct 21, 1859, 

2194. Hamy, E. T May 15. 1891. 

1337. Habdino, Geoboe Jan'y 20, 1891, 

2138. Harris, Joseph S. May 20, 1887, 

1827. Hart, James Morgan Feb'y 2, 1877, 

1510. Hartshorne, Henry July 17, 1863, 

1764. Hauer, Franz Ritter yon. ■ . Oct 16, 1874, 

168L Haupt, Hermann April 21, 1871, 

1862. Haupt, Lewis M. May 8, 1878, 

2082. HAYB9, R. Somers May 21, 1886, 

207L Hays, J. Minis Feb'y 19, 1886, 

2165. Hazlehurst, Henry Oct 18, 1889, 

1985. Heilprin, Anoelo April 20, 1883, 

2218. Hewett, Waterman T May 19, 1893, 

1963. Hill, Hamilton Andrews . . . April 21, 1882, 

2110. HiLPRECHT, Hermann V Dec 17, 1886, 

1768. HiMES. Charles Francis . . . Oct. 16, 1874, 

1663. HrrcHoocK, Charles Henry . . April 15, 1870, 

2160. Hoffman, Walter J Oct. 18, 1889, 

2068. Holland, James W. Feb'y 19, 1886, 

1624. Hooker, Joseph D Jan'y 15, 1869, 

2224. HOPPIN, J. M Oct 20, 1893, 

1607. Horn, George Henry Oct 16, 1868, 

2070. Horner, Inman Feb'y 19, 1886, 

1941. HOTCHKISB, Jedediah. Oct 21, 1881, 

1696. Hough, George W. Jan'y 19, 1872, 

1698. Houston, Edwin J Jan'y 19, 1872, 

2143. Houston, Henry H May 20, 1887, 

2034. HoVELAOQUE, ABEL May 21. 1886, 

1843. Humphrey, H. C July 20, 1877. 

221 L Humphrey. James Ellis .... Dec. 16, 1892, 

1623. Huxley, Thomas Henry . . . . Jan'y 15^ 1869, 

1426. Hyrtl, Joseph July 20, 1860, 



Preteni Address. 

Washington, D. C. 
Westport, N. Y. 
New York. N. Y. 
Albany, N. Y. 
Haverford, Pa. 
New York. N. Y. 
Paris, France. 
Philadelphia. 



«« 



Ithaca, N. Y. 
Philadelphia. 
Vienaa. Austria. 
St Paul, Minn. 
Philadelphia. 
New York. N.Y. 
Philadelphia. 



II 



Ithaca, N. Y. 
Boston. Mass. 
Philadelphia. 
Carlisle, Pa. 
Hanover, N. H. 
Washington, D. C. 
Philadelphia. 
London, England. 
New Haven, Conn. 
Philadelphia. 



(I 



Staunton, Va. 
Evanston, 111. 
PhiladelphU. 



tt 



Paris, France. 

Baltimore, Md. 
London, England. 
Vienna, Austria. 



I 

2052. IM Thurn, Everard F. Oct. 16, 1885, Georgetown, British Gulauai.. 

222L d'Invilliers, Edward Vincent. May 19,1893, Philadelphia. 

1773. Ingham, Wm. Armstrong. . . . April 16, 1875, 



ti 



J" 

2010. James, Edmund J April 18, 1881, Philadelphia. 

1933. Jannet, Claudio April 15, 1881, Paris, France. 

2049. Jaynb, Horace Oct 16, 1885, PhUadelphia. 

1954. Jefferis, Wiluam W Jan'y 20, 1882. ** 

^17. Jordan, Francis, Jb» April 18, 1884, *' 

1989. Kane, Elisha Kent April 20, 1888, Sum, Fl 

2169. Keane, John J. Dec 90^ 1889, WadilOftoBt S^ CL 

2021. Keen, William. W. . ,. July IS, 188l» PhlladlpMs 



Kame^ Dale of Election. 

\T2X Kelvin, Lord (Wm. Thoxson). . April 18, 18TS, 

2118. KlEPERT, Henrl Dec 17, 18S6, 

1161. Kendall, E. Otis Jan'y 21, 1S42, 

1708. Kino, Culrencb Oct. 18, 1872. 

I2&4. Kirkwood, Daniel April 18, 1851, 

1767. KoNIO, Oeorge a Oct. 16, 1874, 

2167. Krauss, Friederich S Dec. 2\ 1889, 



Pment Address, 

London, England. 
Beriin, Prussia. 
PhUadelphia. 
New York. N. Y. 
Riverside, Cal. 
Houghton, Mich. 
Vienna, Austria. 



1691. Lambert, Guillauxe. Jan'y 19, 1872, 

1858. Landreth, Burnet Jan'y 18, 1878, 

178L Lanoley, Samuel P. April 16, 1875, 

1721. La Roche, C. Pe»cy Jan'y 17, 1873, 

1711. Lauth, Franz Joseph Oct. 18, 1872, 

1974. La WES, John Bennett Jan'y 19, 1883, 

1595. Lea, Henry Charles Oct 18, 1867, 

1737. Le Conte, Joseph April 18, 1873, 

1986. Lehman, Ambrose E. April 20, 1883, 

2182. Leland, Charles G May 16, 1890, 

2174. Le Moine, J. M Dec. 20, 1889, 

1934. Le Roy-Beauueu, Paul April 15, 1881, 

1382. Lesley, J. Peter July 13, 1856, 

1376. Letchworth, Albert S Jan'y 18, 1856, 

2065. Levasbeur, Emile May 21, 1886, 

1415. Lewis, Francis W Jan'y 20, 1860, 

1756. LocKYER, Joseph Norman. . . April 17, 1874, 

2202. Low, Seth Feb. 19, 1892, 

1872. LONOSTRETH, MoRRIS Scpt. 20, 1878, 

2019. Lubbock, John July 18, 1881, 

2003. Ludlow, William Jan'y 18, 1884, 

1629. Lyman, Benjamin Smith .... Jan'y 15, 1809, 



Louvain, Belgium. 
Bristol, Pa. 
Washington, D. 0. 
Philadelphia. 
Munich, Bavaria. 
Rothamstead, Herts, Eng. 
Philadelphia. 
Berkeley, Cal. 
Philadelphia. 
London, Eng. 
Quebec, Canada. 
Paris, France. 
Philadelphia. 

PariM, Franco. 
Philadelphia. 
Ix)ndon, England. 
Now York, N. Y. 
Philadulphia. 
Lontlon, Kiigland. 
U. H. A. 
PhlladulphlA. 



2107. MacAlister, James Dec. 

2209. Macfarlane, John M Dec. 

2012. Mallet, John Wm Jan'y 

1847. Mansfield, Ira Franklin . . . Jan'y 

1857. March, Francis Andrew . . . Jan'y 

1861. Marks, William D May 

1604. Marsh, Othniel C <^>ct. 

2078. Marshall, John May 

1018. Martina^ Juan Jo9i April 

2184. Mascart, E \HtQ. 

1572. Mason, Andrew Jan'y 

2196. Maspbro, Gaston May 

1654. Mater, Alfred M Oti. 

1888b MoCreath, Andrew S. July 

182L MCKSAN, WiLUAM V Yti\$'f 

2004. HcMasteb, John Bach Jftii'y 

1677. Heehan, Thomas • iM'jr 

1903. MnUUCK, JOBM VAUOHAjr • « • A^Hl 

1947. MnouxAM, MAannsLD . , , , , QtH, 

1744. Mbkhsbt, MATUir Vmumk, OH* 



17, 1886, 

16, 1H92, 

16, IHH.'.. 

IH, 1M7H, 

IH, 1H7M, 

;j, 1H7M. 

16, 186H, 

21, \m\, 

20, \Kil, 

!'.», ISW, 

IH, 1V17, 

\U, \m\, 

\\ W/j, 

IH, \HT.I, 

% IH77, 

I A, IfMM, 



PhlladiOplila. 

LfiiiHilowius l*a. 

(JiiivcmUy of Vlrglitlit, Va 

('liiiiH'ltoit, I'a. 

KiiKloit, I'a. 

J'hllarldlpltla. 

N«jw JIavi'ii, ('oiiii. 

JMiilndi^lphia. 

Hittiin, 

i'arjn, VtMWtt. 

N.jw Vork, N. S. 

I'lirln, Kmii/'i', 

KoU^kiMi, N. ./ 

llitrrlNifiirK. I'm. 

PhllM/li'IptiU. 



it 
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Name. Date qf Election. PremU Address. 

2142. MicHiLKL, Helbn Abbott. . . . May 20, 1887, PhUadelphia. 

2175. MiTCHKLL, James T Feb'y 21,1890, " 

1461. MiTCHBLL, 8. Weir Jau'y 17, 1882, ** 

2114. MoKiEB-WiLLlAMs, MoKlER . , . Dcc. 17, 1886, LondoD, England. 

1791. Moore, GidbonE Oct. 15, 1875, New York. N. Y. 

2029. Moore, jAJtBsW Jan'y 16, 1885, Easton, Pa. 

1841. Morehouse. George R April 20, 1877. Philadelphia. 

1054. MorelU Jan'y 15, 1836, Naples, Jlaly. 

1976. MORRB, J. Cheston Jan'y 19, 1883. Philadelphia, 

2223. Morris, John Q Oct. 20, 1893. Baltimore, Md. 

1577. Morton, Henry Jan'y 18, 1867, Hoboken, N. J. 

2121. MccH, MATTHiEOs Dec. 17. 1886. Vienna, Austria. 

1866. Muhlenberg, F. a. SepL 20. 1878, Reading, Pa. 

2120. Mueller, Priederich Dec. 17, 1886, Vienna, Austria. 

1486. Mueller, F. Max. Jan'y 16, 1868. Oxford, England. 

2192. MuNROE, Charles K May 15, 1891, Washington, D. C. 

2062. MURDOCK, J. B. Feb'y 19, 1886, U. 8. Navy. 

1937. MXTRRAT, James A. H April 15, 1881. Oxford, England. 

2087. Nadaillac, Marquis de May 21, 1886, Paris, Franco. 

1852. Newcomb. 8imon Jan'y 18, 1878, Washington, D. C. 

1582. Newton, Hubert Anson .... April 19, 1869, Now Haven, Coiiii. 

1703. Nichols, Starr Hoyt .... July 19, 1872, Now York, N. V. 

2060. Nikitin, Serqe Feb'y 19, 1866, St. PotorNburff, KumhU. 

1805. Nordenbkiold, Adolf Eric . . April 21, 1870, Stockholm, Hwinloii. 

1712. NoRRis, Isaac Oct. 18, 1872, Phlladolplita. 

2106. NORRis, William F Dec. 17, 1886, " 

2046. North, Edward Oct. 16, 1885. Clinton, N. V. 

O 

2072. Oliver, Charles A Feb'y 19, 1886, Phlladolphla. 

1715. Oliver, Jambs E Jan'y 17, 1873, Ithaca, N. Y. 

2195. Oppert, Jules May ir>, 1891, rarU, Kranno. 

2135. Osborn, Henry F Feb'y IK, 1H87, New York, N. Y. 

2039. Osi.ER, WiLUAM Jan'y 16, 1885, Baltimort*, Md. 

1868. Packard, A. S.. Jr Sept. 20, 1H7H, |'r<>vld«Mnw, R, I. 

1578. Packard, John H Jan'y 18, 1H67, rhlladnlplila. 

1331. Paget, James Jan'y 20, IHM, UttuUtw, KiiMtAnil. 

1984. Pancoast. Wiluam Henry . . . Jan'y 19, 188,1, phlliwlnlphla. 

2036. Parvin, Theophilus Jan'y 16, 18Hft, " 

2066. Pasteur, Louis Oct. Ifl, 1hm5, Parlii, Kraruw. 

2035. Patterson, C. Stuart Jan'y 16, 1hh5, I'lillodrlphla. 

1282. Patterson, Robert April 18, 1851, " 

1320. Patterson, Thomas L April 15, IfViH, CuinbnrlitiKl, M«l. 

2218. Pattmon, Robert E Feb. 17, 1893, HarrUliiirK, I'a. 

1772. PEARSE, John B Jan'y 16, 1876, Jiodtm, Mum. 

1859. Pkirce. C. Newlin May 8, 1878, Phlladolphla. 

1722. Pembkrton, Henry J»n*y 17, 1878, " 

2104. PkSafiel, ANTONIO MV Hf 1888^ litmloo. 

2078. Pennypackbr, Saxuxl W. . . liMif ai» 1881^ PbUadtlphla. 

1518. Penrose, R. A. F. WT »• M^ •* 



^v 
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^H 


Name. 


DalevfEleninn. 


PreKot Adilrtit, ^^^^H 


■Jfai. Peppcb, Rqwjrd . . . . 


. Feb-y 19. 1886, 


Paris. ^^^^H 


isas. Pkfp«b. WiLLmi 


, July IS. 1870. 


Phlliidelplila. ^^^^H 


961. Ptrcira. Joti Kurla Danttt. . . 


. April 18. 1K». 


LOban, Porlaoal. ^^^^^1 


IMt PBIUjrt, EkHkv, Jb 


. Feb'T 2. 1877, 


Philadelphia. ^^^^^1 


1760. PVATT, FttiNKUN 


. July IT. 1871, 






. Deo. 17, 1B80, 


Leipilg. OenoAny. ^^^^^H 


aaa. poxitLotrsET, Joan 


. Oct. le, 1BS5, 




IMB. POKIBR. THOKWCQKRif. . 


. Oct. ai. 18M, 


EbHou. Pa. V 


2044. Porn, Williah John . . . 


.Oct 16. 1S», 




2097. POBTOATI. J. P 


. U»J 21, 1886, 


CambriOse. EnglROd. ■ 




. Oct. 18, 1889. 




ISIS. PRKsrwica.JoeEFH 


. JlQ'r 1.1. 1869. 


ShDrehan.,Englaad. ■ 


1592. PniCE, J. Srrqiunt 


. Oct. 18. 1867. 


Philadelphia. ■ 


ITM). Pbihb, Frederick. Jr . , . 


. April W, 1876, 




MM. VOLtaKI. FbuiCIS 


. M»y 21. IBM, 


Bud*-Peitli, Hungary. ^^^^H 


ma. PUM«[.LT, RlPHilL .... 


. April 17. 1871. 


^^^H 


ITM. KiKD. Ta«ODOES D 


. April 18. 18TS. 


Philadelphia, ^^^^| 


IBID, RlMDALL, F. A 


. J«n'ir 18. 1878, 






. ODt. 15, 1869. 


Oiford. England. ^^^^^| 


ITM. Riinoif. Rawiom W . . . . 


, Oot. le. 1871. 


^^^^H 


lOK 


Ravleiob, Lord 


. May 21. 1988, 


Gwui, England. ^^^^^^H 


ITS! 


BtntOND. ROSSITTEtt W . . 


. April 16, 1875. 




IMS 


RAY.-fOlOS.WlLUAliF. . . . 


. April IB. 1867, 


^^^^H 


1591 


Read, John Meredith. . . 


. July 19. 1867. 




aoTT 


RERCaBNIlT 


. May 21. 1896, 


Philadelphia ^^^^H 


ISSB 




. July 13, 1879, 


Bittlmore, Ud. ^^^H 


19U. RlMiBD, A 


. 0«. 21. 1881, 


BrusMla. Belgium. ■ 


13IS. RKM*np, Charlki 


. Jm'y 20. ISM. 


MiHww. RuaihL ■ 




ReNETIBBi &..... d f . 


. July IB. 1879, 
. Feb'y 2, 1877, 
. Doc 17, 18W. 


Laiiuunc, BwJtierlaud. ■ 
Borilu, Prunla. ■ 
Parii. France. ■ 


UIi 


Reuleadx, F 






ISOO. UlCHiBIHOM, BEN. WiRD . 


. April IT. 1863. 


Loadou. England. 1 


ISOl aiuir. Charles V .... . 


. April 21, 1878, 


Waahlagtoa. D. C. ■ 


223& OOBDITR. IBAAC 


. on. 20. 1893. 


Bai, EngUud. ^^^^H 


19i>T. R0SiNa.jAHlaW 


. April 31. 1882 


Philadelphia. ^^^^H 


1390. ttnaxiu. Pairman 


. Jun'y 16. 1857, 


Nawport. R. ^^^^H 


aiTJ. BoaHHS. ROBEBI W 


. FBb-y 31. 18W. 


MadlwD, N. ^^^^H 


1W2. RflHRia, F. L. 


. April 13. 186-2. 


La< Angelea, C«l. ^^^^^^H 


aW). ROLUTT, Hkrmasn 


. Oct. 18. 18«, 


^^^^M 


1907. Roop, OoDEii N 


, April Ifl. ISSO 


New ^^^^1 


IMH. EOWIT. DR, LMn 


, July 21. 1883. 


^^^^^1 


1730. Ra«i. GioTANJH Battbi*. 


. April IS. 1873 


Rome. Italy, ^^^^^1 


21S8. RosimaABTKH, Jobkph G. . , 


. Ool. 16, 1891 


PhllHdelphlB. ^^^^^1 


ITIS. RoIHElUtKl, Peieb F. . . . 


. J»a'y 17, 1873 


Lluflcld, Pa. ^^^H 


18»S, RuruROCK, Joseph T. . . . 


. April 20. 1877 


PbilBdelpbla. ^^^^H 




. Oat. 1», 1S19 




Ii2a. BuniiEtBB, CarlL. .... 


. J.t|-y 15, IBW 


Buel. Snlturland. ^^^^1 


210g. RVDEB,JOHNA 


. Dec, 17. 1886 

S 


PhlUdelphU, ^^^^^1 


SOIL 8aCR9«, Jliutn F 


, Feb'y 18. IWI 


Philadelphia. ^^^^| 


^^gtlH. SAimEB, Samuel Pniup . . 


. . Oct H. 1871 




t: 


, . Feb'y 17, 1888 


Farts, Prance. ^^^^^| 
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Home, Dale qf Eteetion. Praent Addrets, 

1563. Saitdbbbgeb, Fbidoun April 20, 1866, WOitzburg, Bavaria. 

1958. Saboemt, Charles Spbaoue . . April 21, 1882, Brookline, Mass. 

1730. Sausbubb, Hekri db April 18, 1873, Geneva, Switzerland. 

221L ScHAFPEB, Charles Feb'y 17, 1893, Philadelphia. 

1496. BCHOTT, Charles Amthomt. . . April 17,1863, Washington, D. C. 

1864. SCHURZ, Carl Sept 20, 1878. 

1725. ScLATER, Phillip Lutley. . . . April 18, 1873, London, England. 

1919. SooTT, Lewis A Oct. 15, 1880, Philadelphia. 

2112. Scott, W. B Dec. 17, 1886, Princeton, N. J. 

1870. ScuDDER, SAMUEL HuBBARD. . . Sept. 20, 1878, Cambridge, Mass. 

1883. Seiler, Carl April 18. 1879, Philadelphia. 

1701. Sellers, Coleman July 19, 1872, ** 

1533. Sellers, William April 15, 1864, *' 

1770. Selwtn, Altred R. C Oct. 16, 1874, Montreal, Canada. 

1728. Selys, de, Longchamfs April 18, 1873, Li^ge, Belgium. 

2057. Seroi, Giuseppe Oct. 16, 1885, Rome, Italy. 

1963. StVE OE Bar, Edouard July 21, 1882, Ramsgate, England. 

2076. Sharp, Benjason May 21, 188G, Philadelphia. 

1914. Sharplbs, Philip Price .... Oct 21, 1881, West Chester, Pa. 

1960. Sharplbs, Stephen Paschall. . April 21, 1882, Boston, Mass. 

1797. Sherwood, Andrew Oct 15, 1875, Mansfield, Pa. 

1822. Shields, Charles W Feb'y 2, 1877, Princeton, N. J. 

1532. SfUfUt Carl April 15, 1861, Strasburg, Oermany. (?) 

2146. Smith, Edgar F Oct 21, 1887, Philadelphia. 

1544. Smith, Gold WIN Jan'y 20, 1865. 

1789. Smith, Stephen Oct 15, 1873, New York, N. Y. 

2141. Smyth, Albert H May 20, 1887, Philadelphia. 

1742. Snowden, a. Loudon Oct. 17, 1873, 

2009. Snyder, Monboe B Jan'y 18, 1881, 

2189. Spangleb, Henby W May 15, 1891, 

1720. Spofford, A. R. Jan'y 17, 1873, Washington, D. C. 

1919. Stallo, John B Oct. 21, 1881, Cincinnati, O. 

1446. Steenstrup, J. J. S Jan'y 17, 1862, Copenhagen, Denmark. 

1990. Stevens, Walter LeConte . . . Jan'y 18, 1884, Troy, N. Y. 

I&IO. Stevenson, John James April 20, 1877, New York, N. Y. 

2168. Stokes, George G Dec. 20, 1889, London, England. 

1539. Strong, William Jan'y 19, 1866, Washington. D. C. 

1820. Stuart, George Feb'y 2, 1877, Philadelphia. 

2193. Stubbs, William May 15, 1891, Oxford, England. 

2094. SUBBS, Edward May 21, 1886, Vienna, Austria. 

2023. Syle, E. W July 18, 1884, Philadelphia. 

1844. Sylvester, J. J July 20, 1877, Oxford, England. 

2092. SzoMBATUY, JosEP May 21. 1886, Vienna, Austria. 

T 

1786. Tatham, William P April 16, 1875, Philadelphia. 

1846. Taylor, Wiluam B Oct 19, 1877, Washington, D. C. 

2098. Temple, Richard Carnac . . . May 21, 1886, Upper Burmab, India. 

2006. Thomas, Allen C Jan'y 18, 1884, Havorford, Pa. 

1993. Thompson, Hebeb S Jan'y 18, 1884, PottsviUe, Pa. 

1726. Thompson, Hbnry April 18, 1878, London, England. 

1807. Thomson, Elihu April 21, 1876, Bwampscott , Mass. 

1754. Thomson, Frank April 17, 1874, Philadelphia. 

1728. Thomson, wiluam (see Lobd 

Kelvin) April U, vsn, UmAim, BogUnd. 

1909. Thomson, Willeax • • April U^ UH^ AOaMphU. 
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Name. Date (tf ELettUm. Preeent Addreet, 

1530. Thubt, a April 15, 1864, Genera, SwlUerland. 

1638. TiLQHMAN, Bknjakin C July 21, 1871, Philadelphia. 

1233. TiLQHXAN, Richard A . . . . April 16, 1847, '* 

1657. TiLQHMAN. WlLUAM M Jan'y 21, 1870, " 

2176. TiMMiNS, 8axu£L Feb. 21, 1890, Arley, near Coventry, Eng. 

2123. ToPiNABD, Paul. Dec. 17, 1886, Paris, Prance. 

2065. TopPAN, Robert Noxon Feb'y 19, 1H86, Cambridge, Mass. 

1597. TowNSEKD, Joseph B Jan'y 17, 1868. Philadelphia. 

2024. Trumbull, Henry Clay .... July . 18, 1884, •' 

1978. TscHERM AK, GusTAF Oct. 20, 1882, Vienna, Austria. 

1983. TuRRETTiNL Theodore Dec. 19, 1890, Geneva, Switzerland. 

2166. Tuttle, David K Oct 18, 1889, Philadelphia. 

2163. Tyler, Lyon G Oct. 18, 1889, Williamsburg, Va. 

1529. TUNNER, Peter April 15, 1864, Leoben, Austria. 

2138. Tyson, James May 20, 1887, Philadelphia. 

XT 

2185. Unwin, Wiluam C Dec. 19, 1890, London, England. 

2000. Vaux, Richard Jan'y 18, 1884, Philadelphia. 

2045. Verb, de, Scheele M Oct. 16, 1885, University of Virginia, Va. 

1475. ViRCHOW, Rudolph Oct 17, 1862, Berlin, Prussia. 

1646. VooT, Carl Oct. 15, 1869, Geneva, Switzerland. 

2115. Von Meltzel, Hugo Dec. 17, 1886, Koloszvar, Hungary. 

1670. VosE, George Leonard Oct. 21, 1870, Boston, Mass. 

2186. VossiON, Louis Dec. 19, 1890, Philadelphia. 

2034. Wagner, Samuel Jan'y 16, 1885, Philadelphia. 

1748. Wahl, Wiluam H Jan'y 16, 1874, •' 

1724. Wallace, Alfred R April 18, 1873, Parkston, Dorset, England. 

2156. Ward, Lester F May 17, 1889, Washington. D. C. 

2033. Weil, Edward Henry Jan'y 16, ISS'i, Philadelphia. 

2028. Weisbach, Albin Jan'y 16, 1885, Freiburg, Saxony. 

1639. Wharton. Joseph April 16, 1869, Philadelphia. 

1637. Whttb, Andrew D April 16, 1869, Ithaca, N. Y. 

1848. White, Israel C. Jan'y 18, 1878, Morgantown, W. Va. 

1487. Whitney, JosiahDwight. . . . Jan'y 16,1833, Cambridge, Mass. 

1868. Wilder, Burt Green May 3, 1878, Ithaca, N. Y. 

2151. WiLUAMS, Talcott May 18, 1888, Philadelphia. 

2178. Willis, Henry Feb'y 21, 1890, " 

2150. Wilson, Edmund B Feb'y 17, 1888, Bryn Mawr, Pa. 

2041. Wilson, James Cornelius. . . . Jan'y 16, 1885, Philadelphia. 

1747. Wilson, Joseph M Jan'y 16, 1874, 

2137. Wilson, Wiluam Powell . . . May 20, 1887, •• 

2223. WiNsoR, Justin May 19, 1893, Cambridge, Mass. 

2140. WiREMAN, Henry D May 20, 18S7, Philadelphia. 

2220. WisTAR, Isaac J May 19. I8U3, 

1561. WiSTER, Owen Jones April 20, 1866, 

1884. Wood, Richard April 18, 1879, " 

1762. Woodward, Henry July 17, 1874, London, England. 

1751. WooTTEN,J. E Jan'y 16, 1874, Reading. Pa. 

1854. Wormley, Theodore G Jau'y 18, 1878, Philadelphia. 
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Kame. Date qf Election, Present Address. 

1932. WC7BT8, Charles 9tbwabt . . . Jan'y 21, 1881, Philadelphia. 
2061. Wyckoff, a. B Feb'y 19, 1886, Seattle, Wash. 



1901. Yabkall, Ellis AprU 16, 1880, Philadelphia. 

1759. YouMO, Charles Augustus . . . April 17, 1874, Princeton, N. T. 
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